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New Experiences - Old Friendships 


The American Hospital Association again welcomes the American Asso- 
ciation of Nurse Anesthetists at its convention in San Francisco. This is our 
55th Annual Convention and the twenty-first at which we have had a joint 
meeting with your association. 

San Francisco—one of the most beautiful cities in the world—is a favor 
able spot for our meetings. It is very difficult not to speak of all the recreational 
opportunities there and, for those of us who live in the East, of the many 
parks and scenic wonders between home and the West Coast. 

Conventions are an American tradition and the large attendance they attract 
is quite contrary to anything found elsewhere in the world. It is a time to com- 
bine business and pleasure; to make new friends and to renew old friendships. 
Yet, the serious scientific programs of our two associations clearly justify the 
time and money invested attending the convention. ‘Through no other method 
is it possible to review annually all the new developments in the hospital field. 

The American Hospital Association has been very close to your association 
throughout the years. Your headquarters was moved into the American Hospital 
Association building in 1937 and only as both organizations grew did lack of 
space force a separation in 1951. This separation in no way indicates any less 
interest on the part of this association or its member hospitals in the programs to 
improve the quality of service rendered by your members within the hospital field. 

The hospital merchandise mart at the San Francisco convention again will 
be the largest exhibit of hospital supplies and equipment shown in any one place. 
This year the American Hospital Association will have a large pavilion as an 
addition to the San Francisco Civic Center to accommodate those who wish 
to exhibit. Nurse anesthetists will find the exhibit of anesthesia equipment and 
supplies very complete and informative and, as usual, an important part of the 
educational experience of the annual convention. 

San Francisco will give opportunity for our members on the West Coast 
to participate more actively in the annual convention, all in the interest of better 
preparation for those who work in the hospital field and who carry such serious 
responsibilities for the provision of good care to the patients we serve-—GEORGE 
BucBek, Executive Director, American Hospital Association. 








MOST ECONOMICAL 


Whatever Your Technique 





~~ The totally enclosed or circle 
filter technique is, of course, 
the most economical ever 
employed in inhalation 
anesthesia. 


But not so when nitrous 
oxide-oxygen mixtures are employed without the use of ether. 


With fractional rebreathing 
techniques, the straight-flow 
method necessarily used with 
ordinary flowmeter-type 
equipment, is sometimes 
most expensive. 


L-n is scientifically designed 
with flowmeters plus the 
famous Nargraf Head. This 
provides the intermittent 
automatic flow which is the 
most economical method yet 
devised for fractional re- 
breathing techniques. 


For complete informa- 
tion, write today for L-n 
Brochure. 





esson 
APPLIANCE 
COMPANY 


TOLEDO 10, On'10 























August, 1953 


143 


Electrostatic Explosion Controls 
in Hospital Operating Rooms 


Robin Beach, Fellow A.I.E.E. * 
New York 


Static electricity as generated in 
hospital operating rooms is, indeed, 
of no different parentage than that 
which haunts industry and, by its 
sabotage, causes costly and devastat- 
ing fires and explosions. However, in 
hospital operating rooms, more causes 
for electrification occur within com- 
paratively small areas than in almost 
any industrial plants. Also more haz- 
ards of potential explosions exist here 
than in many types of industry. 

Because of the administration of 
pure oxygen mixtures rather than air 
with anesthetic products through re- 
breathing systems to anesthetized pa- 
tients, explosive ranges are greatly 
broadened and explosions, when they 
occur, are intensified in the relatively 
small operating rooms. When explo- 
sions take place, generally at least one 
life is sacrificed—that of the patient— 
and, sometimes, several injuries and 
destruction of physical plant result. 

How, why, and where these electro- 
static properties display themselves in 
hospital operating rooms and_ the 
philosophy of techniques for control- 





Read before the Middle Atlantic Assembly of 
Nurse Anesthetists May 20, 1953. 

Revised text of a paper, “Electrostatic Safety 
for Hospital Operating Rooms,” published in 
Electrical Engineering, Volume 72, April 1953, 
and reprinted by permission of American In- 
stitute of Electrical Engineers. 

*Robin Beach Engineers Associated, 32 Court 
St., Brooklyn, N.Y.; Adjunct Professor of 
Electrical Engineering, Polytechnic Institute of 
srooklyn; Associate, McCrossin & Co., 120 
Wall St., New York, N.Y. 


ling the hazards are the objectives of 
this paper. 


How ELECTROSTATIC SPARKS 
ARE CREATED 

Static electricity is brought into be- 
ing by the contact of one substance 
with another. This process by which 
electrification of the two substances is 
created at their contacting interface 
is know as “contact electrification.” 
When in contact, unbalanced inter- 
atomic forces across the interface 
cause electrons to migrate from the 
substance of higher dielectric constant 
through the myriad of intervening con- 
tacting points to the substance of lower 
dielectric constant. This phenomenon 
occurs between all pairs of contacting 
substances whether they possess con- 
ductive or dielectric properties.’ 

The substance receiving the elec- 
trons thus acquires an electrification 
of negative polarity while the sub- 
stance from whence the electrons mi- 
grate possesses an equal electrification 
but of positive polarity. 

The differences of potential across 
interfacial boundaries which are at- 
tained for pairs of contacting sub- 
stances, in rare instances only, reach a 
maximum of one volt; mostly, the 
voltage thus developed acquires an or- 
der of millivolts and, commonly, even 
of microvolts. 


1. Beach, R.: Static electricity in industry. 
Electrical Engineering 64:184-194, May 1945. 
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When two contacting substances 
which are being separated are conduc- 
tors, all free electrons on the one 
surface ;at the interface return from 
whence 'they came before the last point 
of contact is broken. Hence, the con- 
ductors retain no electrification. 

For insulators, the electrons which 
are acquired by the one surface in con- 
tact with the other are so effectively 
impounded by their lack of migra- 
tory freedom that they are quite effec- 
tively entrapped during the process of 
separation. Hence, if one or both of 
the substances are excellent insulators, 
following their separation they each 
are electrified and each displays the 
characteristics of respective positive or 
negative electrification. 

No substances are perfect insulators, 
hence the speed with which the con- 
tacting substances become separated 
comprises a determining factor in how 
many electrons are entrapped; and, 
quite generally, the electrification at 
tained from rapid separation of the 
two substances is materially increased. 
Within certain limits the electrifica- 
tion of a substance during separation 
from another substance increases in 
linear proportion with the increasing 
speed of their separation. 

The electrified surfaces of two sub- 
stances in so-called contact comprise 
a capacitor and these surfaces, on 
either side of the interface, always 
possess opposite polarities. 

As the two electrified surfaces at 
the interface are separated and assum- 
ing the electrification to remain at 
constant magnitude, the voltage be- 
tween the surfaces increases directly 
with the distance of separation. In this 
manner, potential differences of thou- 
sands, tens of thousands, or even hun- 
dreds of thousands of volts may be 
developed between the separating sur- 
faces. 

Were it not for the two mitigating 
factors of charge conduction leakage 
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and ionization loss of charge in the 
behavior of the static electricity as 
the interfacial surfaces separate in this 
manner, the voltage across the length- 
ening gap between the separating sur- 
faces would increase indefinitely. This, 
of course, it does not do. 

In industrial operations, both of 
these discharging processes, together, 
react to restrain and circumscribe the 
voltage rise to some degree as the sepa- 
ration of the electrified surfaces in- 
creases. 

Fire and explosion hazards are the 
most serious electrostatic problems, 
and these hazards exist when electric 
sparks are created in working areas 
where vapors of flammable products 
are present. Electrostatic sparks are 
most commonly initiated by induction 
where one of the electrified substances 
approaches a grounded conductor to 
which it sparks. 

By induction, electricity of opposite 
polarity to that of the nearby electri- 
fied substance appears on the grounded 
conductor. If the voltage between the 
two exceeds the breakdown potential 
gradient of the air, a spark occurs. ‘The 
ignition energy in the spark is a func- 
tion of both the magnitude of the in 
duced voltage across and the capaci- 
tance of the two oppositely electrified 
electrode areas. 

The energies in electrostatic sparks 
necessary to ignite many flammable 
mixtures are so small that they are 
designated in tenths to even thou- 
sandths of a millijoule, a millijoule be- 
ing a thousandth part of a joule or 
watt-second of energy. 

Electrostatic sparks of ignition in- 
tensity for flammable vapor-air or 
vapor-oxygen mixtures may be created 
by the flip of a sheet on an operating 
table, by the handling of a rubber 
tube or re-breathing bag, by sudden 
spurting of gases through orifices from 
their cylinders by improper manipula- 
tions of valves, by the rubbing of gar- 
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ments on a stool in certain instances, 
or by walking on improperly construct- 
ed or conditioned floors. Igniting 
sparks in hospital operating rooms may 
be caused by differences of potential 
as low as 1100 volts. 


CriITICAL ELEMENTS IN HOSPITAL 
OPERATING RooMS 


In principle, the elimination of elec- 
trostatic hazards in operating rooms 
resolves itself to the provision of suit- 
able conductivity into each and every 
facility within the operating room, in- 
cluding especially the flooring and the 
clothing and footgear of the personnel. 
In regard to flooring, moderately con- 
ductive properties are preferred to high 
conductivity. With conductive quali- 
ties provided throughout, no accumu- 
lation of static electricity can exist on 
facilities within hospital operating 
rooms; and, hence, no electric sparks 
can occur to ignite ambient flammable 
mixtures. 

In practice, such provisions of con- 
ductivity within operating rooms, 
while recognized as essential in imple- 
menting the inexorable tenets of safety 
and thus in eliminating all electro- 
static hazards, seem not to be regarded 
as gravely as the jeopardy of the situa- 
tion requires. 

The safety provision that operating 
room personnel unfailingly change in- 
to cotton garments throughout and use 
conductive footgear before entering 
the hazardous areas of operating rooms 
should constitute an inviolate regula- 
tion of every hospital and one that 
should be demanded of each and every 
member of the operating staff. 

Although conductive rubber cover- 
ings on mattresses and conductive rub- 
ber sheets and pads for operating tables 
are available and extensively used, 
these and other associated facilities, 
such as sheets, pillow cases, and blan- 
kets, when dry, may generate danger- 
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ous potentials when they are flipped 
on or off operating tables in the many 
ways practiced by nurses and doctors. 

Sheeting and other cotton goods 
used on operating tables should be ren- 
dered reasonably conductive by some 
acceptable means. Unless these prob- 
lems are resolved, operating tables will 
continue to remain a focal center of in- 
cipient hazards within hospital operat- 
ing rooms. 

The rubber tubing, re-breathing 
bags, and other such specialized appur- 
tenances used in the re-breathing tech- 
niques of applying anesthesia are still 
largely dielectric and, as such, they 
constitute particularly susceptible in- 
strumentalities for the generation of 
dangerous electrostatic potentials. 
Rubber facilities seem not to be sufh- 
ciently developed as yet, conductive- 
wise, to meet satisfactorily the exact- 
ing requirements of anesthetists in 
providing superior anesthetizing serv- 
ice and enduring conductivity. Also 
the rubber gloves used by surgeons in 
operating rooms, until made conduc- 
tive, will doubtless continue as in- 
cipient sources of electrification. 

The practice by surgeons and others 
of dusting into their rubber gloves talc 
powder and other dispersions which 
are highly dielectric should not be per- 
mitted in operating rooms. Films of 
talc, accumulating on the floor, de- 
velop sufficiently high resistance to ren- 
der semi-conductive flooring almost 
non-conductive and, therefore, haz- 
ardous. 

Most of the facilities in operating 
rooms, other than the operating table, 
are portable and are provided with 
casters or rubber leg tips. The casters 
and leg tips, of course, are composed 
quite generally of conductive rubber 
with the thought that their contact re- 
sistance to floor is low. However, this 
is commonly far afield from factual 
evidence and, in particular, tale has 
been found to increase contact resis- 
tances to dangerously high values. 
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Drag chains of various types, at- 
tached to portable equipment for the 
alleged purpose of providing ground- 
ing contact with flooring, have been 
shown by repeated tests to possess 
little, if any, value as a grounding 
agency. The separation of the dang- 
ling links constitute an ignition-spark 
hazard during electrostatic discharge ; 
and, in the interest of safety, the use 
of such chains should be abandoned. 

A positive and effective grounding 
device, now being developed, will soon 
be on the market to replace drag chains 
in hospitals, as well as to eliminate 
the contact resistance hazards of cast- 
ers and leg tips regardless of their 
composition. 


SAFETY FLOORS IN OPERATING 
ROOMS 


The scientific philosophy which ts 
basic to the recommended use of con- 
ductive safety floors in hospital operat- 
ing rooms stresses the provision of 
conductive intercoupling between all 
operating-room equipment and_ per- 
sonnel for the elimination of any dif- 
ferences of electrostatic potential. 

Proper intercoupling by appropriate 
and well-maintained conductive floor- 
ing is the priceless key to effective con- 
trol of almost all of the electrostatic 
hazards currently existing in hospital 
operating rooms. The NFPA Com- 
mittee on Hospital Operating Rooms 
is to be complimented on its propitious 
recognition and adoption of conductive 
flooring for the resistance-controlled 
ground plane to serve as the inter- 
coupling agency between all floor- 
borne equipment and personnel. 

In order to translate into safe prac- 
tice this basic concept of NFPA, how- 
ever, certain factors relating to it re- 
quire close analytical scrutiny and 
sound engineering judgment, born of 
specialized experience and related re- 
search. Some of these pertinent safety 
factors are: 
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I—upper and lower safe resistance 
limits for operating room floors; 
2—problems in measuring the resis- 
tance of operating room floors; 
3—important characteristics of homo- 

geneous resistance for floors; and 
4—use of alarm signals as an educa- 

tional requisite in detecting and 

controlling electrostatic hazards. 
Each of these safety factors is now con- 
sidered under its related caption. 


PROTECTIVE RESISTANCE LIMITS 
FOR Le IORS 


‘The upper and lower safe resistance 
limits for hospital operating room 
floors are somewhat critical; and, the 
most effective control of the fire and 
explosion hazards in hazardous areas 
is contingent not only on the floors 
possessing resistance within relatively 
narrow upper and lower safe limits 
but, also, on maintaining the cleanli- 
ness of the floors for the purpose of 
preserving the desired range of resis- 
tance, once it is attained. 

The lower the floor resistance is 
made the more effectively electrostatic 
potentials and their spark hazards 
would appear to be controlled—actual- 
ly to their elimination. However, low 
resistance flooring, while appearing to 
possess most desirable properties in 
this respect, fortunately is not neces- 
sary, electrostatic-wise; and, unfor- 
tunately, low resistance flooring intro- 
duces its own peculiar brand of other- 
wise serious hazards. 

If the live or “hot” wire of an elec- 
tric cord or electrical appliance be- 
comes exposed accidentally and makes 
contact with conductive flooring and, 
thus, with its intercoupled equipment 
and personnel, the surgeons and at- 
tendants in being electrified could re- 
ceive electrical shocks, possibly with 
grave circumstances to themselves or 
the patient, by touching any grounded 
object. 
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Although the threshold alternating 
current for lethal electric shock lies 
in the order of 100 milliamperes, mild 
electric shocks, which may cause flinch- 
ing from sudden muscular responses, 
especially of the fingers, occur at cur- 
rent values as low as one milliampere. 
Prudent judgment relating to safety 
considerations, therefore, prescribes 
the limitation of threshold shock cur- 
rent, by resistance control, to not more 
than one milliampere. For 125-volt 
electric service, the threshold control 
resistance is thus indicated in the value 
of 125,000 ohms between any part of 
the floor and ground or through the 
floor between spaced electrodes. 

In addition to electric shock hazards 
to operating room personnel, an ex- 
posed live wire may cause electric arcs 
of sufficient heat energy, under condi- 
tions of low resistance flooring, to ig- 
nite ambient flammable mixtures. The 
threshold ignition energy of this poten- 
tial arc ignition is controlled by resis- 
tance, incorporated homogeneously 
into the flooring, through a limiting 
resistance in the arc circuit to ground 
in the order of 100,000 ohms. 

Hence, to guard against electric 
shock hazards to operating-room per- 
sonnel and to eliminate the ignition 
hazards of electric arcs, both of which 
hazards originate from exposed live 
wires of 125-volt electric service, the 
threshold safety resistance between 
floor and ground or through the floor 
between spaced electrodes is about 
125,000 ohms. 

Applying a reasonable factor of 
safety to the above value of threshold 
safety resistance of flooring or of floor- 
ing to ground, the lower safe limit of 
this resistance is indicated in the order 
of 250,000 ohms rather than the value 
of 25,000 ohms recommended in 
NFPA Bulletin No. 56.’ 


2. NFPA No. 56: Recommended safe prac 
tices for hospital operating rooms. National Fire 
Protection Assn., 60 PBatterymarch St., Boston 


10, Mass. 
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In Bulletin No. 56, NFPA calls 
attention to the use of insulating trans- 
formers, with their control and signal 
systems, as a means of eliminating po- 
tential shock or arc-ignition hazards 
throughout operating rooms and other 
hazardous hospital areas by providing 
a separately-installed ungrounded elec- 
trical system. However, the proposed 
floor and floor-to-ground resistance of 
250,000 ohms, as a lower resistance 
limit, provides protection against these 
electric shock and arc-ignition hazards 
without any additional cost and with- 
out such special facilities with their 
initial costs and their continuing main- 
tenance expenses. 

The safe upper limit of floor resis- 
tance is established by the time re- 
quired for the discharge through floor 
of the highest source of static elec- 
tricity in the operating room. If this 
discharge time is less than the time 
required to accumulate the generated 
static electricity, the electric charge is 
then dissipated as rapidly as it is gen- 
erated and no appreciable differences of 
potential can occur. 

In this regard, the research studies 
of Mr. Paul Guest and his associates 
at the U. S. Bureau of Mines on the 
charging and discharging rates for 
large capacitors,’ such as insulated hos- 
pital operating tables, lead to their 
conclusion “Provision for removing 
aggregate charges in 0.01 second, or 15 
to 30 times faster than they normally 
can be developed in anesthetizing loca- 
tions, would seem to give enough mar- 
gin of safety.” These studies also dis- 
closed that floors with a resistance to 
ground of 50 megohms are safe from 
electrostatic spark hazards for the larg 
est capacitors found in hospital operat 
ing rooms under the maximum charg- 
ing rates known to occur there. 








3. Guest, P. G.; Sikora, V. W., and Lewis, 
Ii.: Static electricity in hospital operating suites: 
direct and related hazards and pertinent reme 
dies. Bureau of Mines Report of Investigations 
$833, p. 42 
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Reference to Figure | explains the 
significance of the time constant in 
controlling the charging or discharg- 
ing rate of a capacitor through a resis- 
tor, as shown by the electrical circuit 
insert. 

Thus applying a reasonable safety 
factor to a floor resistance of 50 meg- 
ohms, which is already determined to 
be safe, the upper safe resistance limit 
for hospital operating room floors to 
ground or between 3-foot spaced elec- 
trodes is conservatively indicated in 
the order of 10 megohms rather than 
the one megohm value recommended in 


NFPA Bulletin No. 56. 
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No equipment measured to ground 
should exceed the proposed upper safe 
resistance limit of 10 megohms. The 
contact resistances of floor-borne 
equipment preferably should not ex- 
ceed the proposed lower limit of floor 
resistance for maximum safety. 

After the floors of operating rooms 
have been provided with ground and 
surface resistances within the upper 
and lower safe limits, as explained and 
recommended, they can be rendered 
electrostatically dangerous, neverthe- 
less, by the subsequent and ill-advised 
use of insulating coatings of polishing 
wax or by inadvertent accumulations 
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of tale and other forms of insulating 
dispersions. However, floor dressings 
which maintain the floor resistance 
within the prescribed limits may be 
sately used, if desired. 

In addition, the floors, after being 
provided with safe upper and lower 
limiting resistances, may be rendered 
dangerous from electric shock and arc- 
ignition hazards by the subsequent and 
ill-advised spilling of water or other 
conducting agents on the floor or by 
throwing wet towels and wet sheets 
onto the floor or by placing wet sheets 
around the bases of operating tables 
or anesthesia machines presumably for 
discharging static electricity—an un- 
necessary and inherently hazardous 
practice. 


PROBLEMS IN MEASURING FLOOR 
RESISTANCE 


The five-pound electrodes, recom- 
mended by NFPA for measuring the 
resistance of floors, apply a pressure of 
one pound per square inch (1 psi) on 
the floor surface. NFPA also recom- 
mends that between the two 3-foot 
spaced electrodes, a resistance-measur- 
ing instrument should be employed 
which applies a 500-volt difference of 
potential between them. These speci- 
fications seem ill-advised both as to 
the light contact pressure of electrodes 
on the floor and as to the voltage ap- 
plied for measuring floor resistance 
under conditions which exist in hos 
pital operating rooms. 

Almost any equipment supported on 
the floors of operating rooms, includ- 
ing even stools and light-weight tables, 
because of their small contact areas 
with the floor, yield high contact pres- 
sures which range from over 100 psi 
for stools to as high as 1000 psi for 
operating tables. Hence, test electrodes 
with a contact pressure of only 1 psi 
possess no commensurate relationship 
with the high contact pressures of the 
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variety of floor-supported equipment, 
such as employed in operating rooms. 

In addition, a 500-volt instrument 
for measuring floor resistance between 
the two 3-foot spaced electrodes, as 
recommended by NFPA, does not im- 
press a test voltage which is commen- 
surate with the magnitude of electro- 
static voltages involved in threshold 
sparking hazards as they exist in oper- 
ating rooms. For such resistance meas- 
urements, an instrument rated at 1000 
volts is indicated. 

This statement is predicated on the 
well-known practice in the technique 
of measurements of utilizing measur- 
ing parameters which simulate as 
closely as possible those which exist in 
the field. Hence, since an electrostatic 
potential of about 1100 volts has been 
determined as the threshold value for 
creating ignition sparks in_ hospital 
operating rooms, then a_ resistance 
measuring instrument provided with a 
1000-volt potential source should be 
employed in measuring floor resistance. 
This is especially true where high con- 
tact resistances exist, as they com 
monly do, between the electrodes and 
the floor. 

Resistance values differing widely in 
magnitude have been obtained in 
measuring the resistance of floors in 
hospital operating rooms by using a 
500-volt and 1000-volt instrument. 
Each of the two instruments was suc 
cessively connected to the same pair 
of test electrodes which were not 
moved during the comparison tests. 

With the application of a power 
supply of 1000 volts in the resistance- 
measuring instrument, the contact re- 
sistance between each electrode and 
floor surface may become decimated 
by virtue of harmless localized ioniza- 
tion discharge at the many points of 
light contact. ‘These ionization phe- 
nomena occur in a like manner from 
electrostatic voltages of identical mag- 
nitude when impressed between any 
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floor-bearing facilities and floor. 

Resistance - measuring instruments 
are provided with internal resistances 
which, in some instances, vary between 
wide limits. Unless the value of the 
internal resistance is known, a 500- 
volt or 1000-volt instrument, used in 
measuring a floor resistance whose 
value is commensurate with the inter- 
nal resistance of the instrument, may 
actually apply across the floor resis- 
tance being measured only a small part 
of its rated voltage. 

For example, one such 500-volt in- 
strument possesses an internal resis- 
tance of 500,000 ohms; and, if the 
floor resistance being measured is 
about 500,000 ohms, the voltage applied 
to the test electrodes on the floor is 
only 250 volts rather thaw the rated 
500 volts. On the other hand, if the 
floor resistance is 5 megohms, this 
same 500-volt instrument impresses a 
voltage across the two test electrodes 
of 454 volts, a value reasonably close 
to the 500-volt rating. Or, if the floor 
resistance is 100,000 ohms, this 500- 
volt instrument only impresses about 
83 volts across the test electrodes on 
the floor—a voltage departing greatly 
from the 500-volt rating. 

Several of the 500-volt and 1000- 
volt resistance-measuring instruments 
in common use possess internal resis- 
tances within the range of 80,000 to 
100,000 ohms. But, on the other hand, 
some ohmmeters have internal resis- 
tances of several megohms. Floor re- 
sistances measured by these various in- 
struments may vary widely by virtue 
of the differences in the relative volt- 
ages impressed across the test elec- 
trodes. Hence, the NFPA could well 
clarify this confusion by specifying, for 
its recommended upper and lower safe 
limits of floor resistance, the tolerance 
range of impressed voltages which are 
suitable in measuring floor resistances 
or by otherwise recommending suitable 
internal characteristics of ohmmeters. 
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The resistance between two test 
electrodes on a floor may reside large- 
ly in the contact resistances. When the 
measurement of the actual floor re- 
sistance is to be made in order to de- 
termine whether floors were initially 
constructed within the specified safe 
resistance limits, the test electrodes 
may then, and only then, be placed 
on spots of the floor which have been 
thoroughly cleaned by sandpapering. 
However, for all other measurements 
of floor resistance for the purpose of 
investigating whether the resistance of 
operating room floors, as normally 
maintained for day-to-day service, 
meet the specified safe resistance lim- 
its, the test electrodes should be 
placed about the floor area without 
spots being cleaned where the elec- 
trodes are located. 

No water should be applied to the 
floor just prior to the resistance meas- 
urements; and, in fact, tests should 
only be conducted several hours after 
the floors have been washed—such as 
in the morning following the floor 
washing of the previous day, keeping a 
record of such pertinent information. 

In order to provide a floor-bearing 
pressure for test electrodes more near- 
ly commensurate with the values of 
floor-borne equipment in operating 
rooms, 5-pound electrodes equipped 
with three brass supporting legs were 
investigated. If the contact dimensions 
of each leg tip with the floor are 4%” 
by '4”, the pressure exerted on the 
floor by each leg tip is about 107 
psi—a value more closely in keeping 
with those of the equipment utilized 
in operating rooms. The leg tips for 
these electrodes are used either bare 
or, preferably, with conductive paste 
applications—thus to reduce still fur- 
ther contact resistance. At this writing 
the author is not prepared to recom- 
mend the use of this measuring tech- 
nique but, rather, he proposes that fur- 
ther study might well be devoted to 
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exploring its applicability. 

Apropos of the suggested 3-leg 5- 
pound electrodes, as mentioned above, 
large-scale multi-legged electrodes 
were simulated in measuring floor re- 
sistance by using two conventional 16- 
pound metal stools resting on conduc- 
tive linoleum flooring with two legs of 
one stool facing two legs of the other 
stool with a spacing of 3 feet between 
them. When the legs of each stool were 
provided with conductive rubber tips, 
the floor resistance between the two 
stools averaged 6.5 megohms; and, 
when the rubber tips on the legs were 
removed, the floor resistance between 
the two stools averaged 112,500 ohms. 
Later it is disclosed that the actual 
resistance of this 3-foot span of floor 
was about 5,000 ohms. This revealing 
fact, therefore, gives definite proof 
that practically all of the 6.5 meg- 
ohms and, even, the 112,500 ohms 
were contact resistance. 

‘These measurements are of signifi- 
cant importance in disclosing the dan- 
verously high contact resistance pro- 
vided by conductive rubber leg tips 
and casters on portable stools, tables, 
anesthetizing machines, and other such 
portable equipment in hospital operat- 
ing rooms. This vast difference in 
measured values of resistance displays 
the vagaries in resistance measure- 
ments caused both by contact phe- 
nomena and by floor-bearing pressure 
effects. 

Since the subject of measuring the 
resistance of flooring in hospital oper- 
ating rooms is so important, safety- 
wise, as well as in determining 
whether contractors have met stand- 
ards of construction and terms of spec- 
ifications in laying operating room 
floors, a program of research work is 
indicated for developing ways and 
means of providing really precise meas- 
urements of floor resistance, per se, 
rather than of contact resistances be- 
tween the test electrodes and floor. 
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The author has devoted consider- 
able study and test procedure to inves- 
tigating resistance measurements on 
conductive linoleum in hospital oper- 
ating rooms. Some of his data relating 
to resistance measurements on con- 
ductive linoleum between NFPA 
standard electrodes spaced from 6 
inches to 12 feet apart are shown by 
the irregular curve, labelled A, in 
Figure 2. The conversion of this re- 
sistance curve to logarithmic ordinates 
is depicted by the straight line, labelled 
B, in the upper part of the chart. 

With effective conductive paste ap- 
plied to the bare metal faces of the 
NFPA test electrodes in their con- 
tact with the floor, the contact resis- 
tance when using the same ohmmeter 
is about halved. The improved re- 
sistance characteristic for the measure- 
ment of the same floor resistance is 
shown by the lower curve, labelled C, 
in Figure 2 for which the actual floor 
resistance is seen to be markedly re- 
duced, homogeneous, and linear. 

Thus, when the floor resistance of 
this conductive linoleum was measured 
in the manner suggested by the author, 
it is seen to be low and to possess a 
linear characteristic. On the other 
hand, when the floor resistance was 
measured by the standard NFPA 
method, the contact resistance between 
each electrode and floor is observed to 
be high and to possess a logarithmic 
rather than a linear function. 

For this reason, in taking measure- 
ments by the NFPA method, the type 
of electrodes and their floor-bearing 
surface properties and pressure, the 
voltage applied to the electrodes by 
the ohmmeter, the surface condition 
of the floor, and the internal resistance 
of the ohmmeter, all are significant 
factors which influence the results. 

In measuring floor resistance for 
any of the many purposes for which 
such data are used, the author sug 
gests that tests be taken for several 
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linear distances and the data plotted 
as shown in Figure 2. By so doing, im- 
portant information is disclosed re- 
garding the resistance characteristics 
of the floor, the electrode contacts, and 
the ohmmeter behavior and, also, re- 
garding the manner and care utilized 
in conducting the tests. Some such 
measuring technique, as herein used 
and explained by the author, is sug- 
vested for the consideration of NFPA. 


HOMOGENEOUS RESISTANCE FOR 
I°LOOoRS 


The homogeneity of flooring in hos- 
pital operating rooms is basically im 
portant in preserving everywhere on 
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the floor-plane resistance values which 
lie within the recommended upper and 
lower safe limits. With moderately 
conductive floor coverings or plasti- 
cized coatings, continuity and homo- 
geneity of the flooring are inherently 
provided, except possibly at over-laps 
or connective beading. 

The NFPA disapproves the use in 
operating rooms of any flooring com- 
posed of discreet sections with their 
inevitable cracks for spawning infec 
tion, such as squares of rubber, asphalt, 
linoleum, cork or other compositions 
regardless of conductivity. Neither 
does it approve granolithic floors for 
the same reason, such terrazzo, 
ceramic tile, and mosaic structures. In 
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Figure 2. Curve A depicts the composite resistance characteristic of conductive 


linoleum flooring and of the electrode contacts, as measured by NFPA standard 


electrodes and a 500-volt d-c ohmmeter. 
Che linear log plot from the data of curve 


>? 


A, as shown by curve B, indicates 


the resistance characteristic to be a logarithmic function. 


Curve C 


represents the resistance characteristic of the same floor, using the 


author’s method of measurement described here, showing reduced and constant 
contact resistance and linear floor resistance. 
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such floors, the conductive cements, if 
used, wear away rapidly and leave 
high resistance flooring on which, 
thereafter, the floor-borne equipment 
rests. 


IXLECTROSTATIC HAZARD ALARMS 
FOR INSTRUCTING OPERATING- 
Room PERSONNEL 


After hospital operating rooms have 
heen provided with satisfactory con- 
ductive flooring and with floor-borne 
facilities equipped with _ effective 
grounding devices, replacing all types 
of drag chains, to yield minimum con- 
tact resistance with floors, as well as 
personnel utilizing prescribed safety 
measures of wearing conductive cloth- 
ing throughout and conductive foot- 
gear, the undertaking of rendering 
the operating room safe from electro- 
static hazards has only, thus far, en- 
compassed the physical phases of the 
safety conversion. At this stage enters 
the human element with its varied 
emotions, its errors of omission and 
commission, as well as its lack of ade- 
quate training in every phase of elec- 
trostatic hazards. 

‘The laws of Nature are immutable 
and inexorable. Mother Nature is ter- 
ribly unforgiving of any carelessness 
or neglect; and, she is most intolerant 
of ignorance or disregard in violating 
her physical laws. Hence, the provision 
of every known mechanical means for 
contributing to safety in operating 
rooms should be recognized at best as 
only physical aids in a comprehensive 
program which, also, must include edu- 
cation and training of operating room 
personnel for achieving safety in its 
fullest measure. 

Starting with the premise that every 
known safety facility in the operating 
room has been properly and adequately 
provided to eliminate electrostatic 
sources of ignition, there follows a 
long, tedious, and meticulous educa- 
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tional and training program of safety 
which should be carefully conceived 
and vigorously conducted. 

Certain techniques in operating 
room procedures which engender sub- 
tle and unsuspected creation of dan- 
gerous electrostatics require investiga- 
tion and correction, such as, the flip- 
ping of sheets on or off operating 
tables or the sudden rising of a person 
from a metal stool. Experience, based 
on a well-organized educational pro- 
gram, will prescribe that, in order to 
reduce to nil these and other electro- 
static hazards, such normally rapid 
actions as mentioned should be _ re- 
solved to slow motion and specialized 
techniques developed for permitting 
time dissipation of electric charge and 
the consequential elimination of elec- 
trostatic sparks. 

The instrumentality around which 
such an instructional program for op- 
erating-room personnel would — be 
formulated comprises an electric field 
detecting instrument which, by being 
connected to an overhead antenna sys- 
tem in the operating room, detects and 
by an alarm gives evidence of elec- 
trostatic potentials in excess of a pre- 
set safety threshold at which spark and 
ignition hazards arise. 

Since the threshold potential for 
creating sparks in operating rooms has 
been determined at about 1100 volts, 
this electric field detector should be 
adjusted to operate its alarm at a 
slightly less value—say about 1,000 
volts. If adjusted for too low a volt- 
age, the alarm would unnecessarily 
sound and repeatedly be “crying wolf.” 
When this pre-set potential of 1000 
volts is exceeded by cause of any one 
of many possibly ill-advised acts of 
operating-room personnel, the presence 
of such hazards is made known by a 
low buzz of the indicating instru- 
ment and by the lighting of a red sig- 
nal lamp. Thus, in this manner, the 
operating-room personnel are alerted 
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to the fact that some of their manipu- 
lations or movements are causing haz- 
ards. 

To illustrate, a person wearing rub- 
ber-soled shoes would find that the 
electrification at each step in the pro- 
cess of walking would, under favoring 
electrostatic conditions, sound — the 
buzzer each time his shoe tips were 
successively raised from the floor. In 
addition to rubber-soled or composi- 
tion-soled shoes, substantial leather- 
soled shoes commonly give rise to simi- 
lar electrostatic impulses. Maximum 
safety, in this respect, prescribes the 
use of conductive footgear. 

Such electric field detecting instru- 
mentation, as described, in no wise 
eliminates or even affects the possibil- 
itv of operating-room explosions. ‘The 
system is wholly an instructional aid, 
and an important one, used to an- 
nounce the occurrence of a hazardous 
electrostatic act by a member of the 
operating-room personnel. At the 
sounding of the alarm, an alert anes- 
thetist would take instant cognizance 
of everyone’s position in the room, 
what each was doing at the moment 
the alarm sounded, and following the 
operation or later, after purging the 
operating room of flammable vapors, 
would direct a re-enactment of the 
operating scene in an attempt to dis- 
cover the source of the abnormal elec- 
trification sufficient to cause the alarm 
to operate. 

Such explorative testing can be fa- 
cilitated by the use of a portable elec- 
tric field detector which may be located 
near each person, successively, while 
each repeats his acts as at the time 
when the alarm sounded. After the 
cause for the alarm has been deter- 
mined, a study with detailed training 
should be instituted in order to elimi- 
nate any repetition of such hazards. 
Only in this progressive manner of 
persistent and determined effort can 
operating rooms be made safe, the 
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lives of patients, nurses, and doctors 
protected, and the losses of physical 
property prevented. 

The Bureau of the U. S. Naval Am- 
munition Depot at Crane, Indiana, 
prepared a brochure entitled “A RE- 
PORT — STATICATOR IN- 
STALLATION”™ which explains: 
the death-dealing hazards of electrifi- 
cation at this plant in the processing, 
handling, and bagging of gunpowder ; 
the use of an electric field detector— 
called the Staticator—with systems of 
overhead antenna for discovering un- 
safe job practices ; and, the instruction- 
al methods instituted to detect, isolate, 
and correct electrostatic hazards 
caused by plant operators. 

The reading and study of this in- 
valuable and interesting report of how 
a Staticator may be employed to re- 
solve to complete safety electrostatic 
hazards, by detecting and correcting 
the causes of electrification and by in- 
stalling a workable system of instruc- 
tion for the personnel, is commended 
to each nurse, each anesthetist, each 
anesthesiologist, each surgeon, and 
each hospital administrator who is en- 
trusted with the preservation of life 
and property during the specialized 
services performed in hospital operat- 
ing rooms. 

Obviously time, study, and perse 
verance are required to adapt each 
member of the operating room staff 
to his individual responsibilities in de- 
tecting and correcting, by a training 
program, the potentially hazardous 
conditions. 

As a means of resolving theory into 
practice, an electrostatic field annun- 
clator system was recently installed for 
trial in one of the major hospitals in 
the New York City Department of 
Hospitals. “The objectives of this ex- 
perimental installation embraced both 
salient phases of the educational ad- 


4. Reprints of this report are available 
through the John Hewson Company, 106 Water 


St., New York 5, N.Y 
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vantages offered by this system. These 
dual advantages are: 1—the detection 
and signalling of dangerous potentials 
as generated by inadvertent acts of 
operating-room personnel; and, 2— 
the subsequent isolation of the electro- 
static causes which operated the alarm 
signals with the objective of resolving 
the apparent hazards and of providing 
group instructions, as a “dress re- 
hearsal,” to preclude repetition of the 
hazards, 

A complete Staticator installation 
provides each operating room with an 
individual antenna, red light and 
buzzer alarms, and a control panel. 
In addition, a composite control panel 
to indicate alarms and signals from 
each of the operating-room antennae 
may be included in an installation and 
so located that it comes under the ob- 
servation of the supervisor in charge 
of the operating rooms. 


TRAINING 
THE GATEWAY TO SAFETY 


At least it should be reassuring to 
hospital operating room personnel to 
know that all electrostatic hazards, re- 
vardless of their origins or modes of 
expression, can be controlled; and, in- 
deed, in hazardous areas of hospitals, 
all dangers from electrostatic fires and 
explosions may be effectively resolved 
by the diligent exercise of two concur- 
rent approaches to the safety problem. 

One approach to the safety prob- 
lem lies in providing within hazardous 
areas all requisite physical agencies 
whose minimum standards are con- 
tained in the code of Recommended 
Safe Practice for Hospital Operating 
Rooms described in NFPA Bulletin 
No. 56. Essential safety provisions 
are: moderately conductive homogene- 
ous flooring within the specified re- 
sistance range and maintained scrupu- 
lously clean day-by-day; anesthesia 
machines provided with conductive 
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rubber parts throughout; the elimina- 
tion of all grounding chains on port- 
able equipment, using in their place, 
and without depending on grounding 
by highly erratic rubber casters and 
leg tips, a positive and _ resistance- 
controlled grounding device secured to 
each portable unit; and, various other 
physical facilities of safety, each being 
important and perhaps vital even 
though not specifically enumerated in 
this brief paper. 

The other concurrent approach to 
safety relates to the human behavior 
of a specialized team of personnel, 
performing as it does its many and 
varied services within a hazardous 
area. The success of this phase of a 
comprehensive safety program within 
hospital operating rooms depends in- 
timately and specifically on the indi- 
vidual knowledge, training, and re- 
sponsibility of each member of the 
operating team. The safety achieved 
throughout the unified performance of 
the many duties of the team can be no 
more trustworthy than the acts of any 
single member. One thoughtless, pre- 
cipitate, ill-considered action may 
jeopardize the safety of or. indeed, in- 
jure if not kill all members of the 
operating personnel, as well as the 
anesthetized patient. Safety is not a 
comparative term and how true is the 
widely advertised expression “you can- 
not be half safe.” 

Electrostatic hazards and their po- 
tentially dire consequences throughout 
anesthetizing areas must not be con- 
sidered by hospital administrators an 
inevitable risk in the art of surgery 
by an operating team. Electrostatic 
problems in operating rooms arise 
wholly and only by man-made actions 
under certain variable conditions. 
Safety from the resulting fire and ex- 
plosion dangers is the responsibility of 
the doctors, anesthetists, and nurses of 
the operating team to develop and ac- 
guire in their daily work, even as they 
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do in the other techniques practiced 
within their domain of service. 

In developing and acquiring safety 
techniques from electrostatic dangers, 
adequate information is available in 
published form from which, by dili- 
gent application, the inquiring student 
may become self-instructed regarding 
the nature of static electricity, its 
generation, sparking potentials, igni- 
tion, dissipation, and explosion con- 
trols under hazardous conditions. 
Such a course of home study is indi- 
cated as a good start on the road to 
electrostatic safety for every surgeon, 
doctor, anesthetist, and nurse who 
serves on an operating team in surgery. 

In addition, safety in the operating 
room from electrostatic hazards can 
be attained in practice through group 
courses of appropriate instruction and 
training. The anesthetist should be 
given the authority to acquire the in- 
expensive equipment necessary for 
demonstrating the properties and be- 
havior of static electricity, its manner 
of igniting flammable mixtures, and 
the advantages of various control 
methods for rendering conditions safe 
in operating rooms. ‘Then a regularly 
scheduled course of instruction with 
demonstrations could be given by the 
anesthetist to all who have a part in 
surgery. In such instruction, the Stat- 
icator should serve as the focal center 
of all demonstrations, using it as a 
means of detecting hazardous electri- 
fication and of showing how safety 
may be attained. 

When instruction of this character 
is included as a requisite course for 
medical degrees and for graduate 
nurses and anesthetists, a significant 
advance will have been made toward 
really promoting safety from electro- 
static hazards in operating rooms. In 
this manner, the education and train- 
ing of doctors and nurses in this im- 
portant area of safety will be based 
on an enduring, successful, and worthy 
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program of continuing instruction. 

The long outmoded “pick-up” 
method of learning, with its infected 
harvest of notorious faults, continues 
in vogue throughout hospitals and it is 
still tolerated by doctors, anesthetists, 
and nurses who are trying to acquire 
by the hard way the essential tech- 
niques of controlling electrostatic ex- 
plosion hazards. Doctors would be 
horrified, and rightfully so, should the 
discredited “pick-up” method of learn- 
ing in this day and age be applied to 
educating and training in the science 
and technology of their profession. 

Safety in operating rooms is of 
serious concern and a vital matter to 
the hospitalized public who, in under- 
going surgical administrations, have 
the expectation of normal recovery 
from their bodily ills rather than the 
more grievous consequences of falling 
prey to inexcusable derelictions of pro- 
fessional services which inflict other 
brands of injuries or even death. 
Hence, in the public interest, as well 
as the welfare of hospital personnel, 
safety principles and practices relating 
to electrostatic explosion hazards, as 
they apply to the day-by-day _per- 
formance of surgical teams in operat- 
ing rooms, should be inculcated on the 
doctors, anesthetists, and nurses by 
the most modern instructional methods 
and through the best informational 
channels currently available. 

Until the hazardous areas within 
hospitals are rendered safe from ex- 
plosions and their frightful conse- 
quences by instituting corrective tech- 
niques through education and training, 
the finger of public censure will be 
pointed with unwavering and critical 
reproach directly at hospital, medical, 
nurse and anesthetist associations for 
their collective negligence, compla- 
cency, and tolerant attitude toward 
this spreading stain of defeatism on 
their escutcheons of professional re- 
sponsibility. 
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The Influence of Body Posture upon 
Arterial and Venous Blood Pressure 
in Gynecologic Surgery 


C. Paul Hodgkinson, M.D., and Robert C. Rood, M.D. * 
Detroit 


The influence of body posture upon 
the hemodynamics of circulation is 
appreciated but not always applied 
to everyday surgical problems. Manip- 
ulation of body position as therapy 
is standard practice. “The head-down 
position for acute arterial hypotension 
is commonly referred to as the shock 
position. Shock blocks for elevating 
the foot of the bed or stretcher are 
commonly found in hospitals. 

Less well recognized as a thera- 
peutic measure is the head-elevated 
position. The relief afforded the pa- 
tient with cardiac disease by the head- 
up position attests to its favorable 
influence upon circulatory hemody- 
namics for patients with impaired car- 
diac function. 

Precise definition of indications for 
the use of position therapy in surgical 
patients is generally lacking. How 
alterations in body position affect the 
circulatory system of anesthetized pa- 
tients is seldom given serious consid- 
eration. As a _ result, anesthetized 
patients are tilted in all directions 
indiscriminately as the need for sur- 
gical exposure arises. 

Clinical experience with gyneco 
logic patients suggested that altera- 
end theleve the Tri-State Assembly of 
Nurse Anesthetists, Chicago, May 4, 1953. 
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tions in body position during opera- 
tions are more important than is 
generally appreciated. “Too frequently 
after an uneventful operation, acute 
circulatory failure, characterized by 
acute arterial hypotension, has been 
observed. ‘That this state is not in 
cident to blood loss is suggested from 
the time of occurrence of the vascular 
collapse. Blood lost during surgery is 
replaced promptly, and this prevents 
acute arterial hypotension during 
operations. 

The acute hypotension usually ob- 
served after gynecologic procedures 
does not appear to be related to blood 
depletion. It occurs after termination 
of the operation, frequently after the 
patient has been returned to bed. Ex- 
amination discloses a low or unobtain- 
able blood pressure, cold extremities, 
and a pulse of poor quality. So incon- 
sistent is this shocklike state with the 
estimated blood loss and the magnitude 
of the operation that one is at a loss 
logically to explain this sudden de- 
terioration of the patient’s condition. 
Elevation of the foot of the bed, ad- 
ministration of fluids intravenously, 
and administration of drugs to stimu 
late the vasomotor system usually 
promptly relieve the condition. 

This investigation was undertaken 
to study the effects of alteration in 
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body position upon the hemodynamics 
of gynecologic patients. Patients in 
good general condition and of com- 
parable physical status subjected to 
hysterectomy by one gynecologist were 
used for this study. General anesthesia 
with ethylene, cyclopropane, and at 
times -a small amount of ether was em- 
ployed. At times d-tubocurarine chlo- 
ride was used as a muscle relaxant. 

‘To study the influence of altera- 
tion of body position upon venous re- 
turn, blood pressure in the ovarian 
vein was measured with patients in 
three positions’. Using the method of 
Von ‘Tabora the ovarian vein pressure 
was measured with the patient in the 
horizontal position, with 15 degrees 
reverse Trendelenburg, and with 15 
and 20 degrees ‘T'rendelenburg. 

Because there are no valves in the 
central veins, such measurements give 
information relative to the effects of 
gravity upon the central venous pres- 
sure. With the patient in the horizon- 
tal position, the average venous pres- 
sure recorded was 14.82 cm. water. 
Tilting the operating table  head- 
upwards 15 degrees (reverse ‘Tren 
delenburg) resulted in an increase of 
the average venous pressure to 19.66 
cm. water. Tilting the operating table 
head-downwards 15 degrees (Tren- 
delenburg) shifted the weight of the 
blood away from the point of measure 
ment in the ovarian vein because the 
average venous pressure decreased to 
8.18 cm. water pressure. 

These studies indicated that gravity 
considerably affected the central ve- 
nous pressure. The pressure could be 
expected to be high if the column of 
blood above the point of measurement 
was increased. Tilting the patient to 
the Trendelenburg position shifted 
the greatest pressure in the central 
veins to the level of the heart. 

1. Hodgkinson, C. P.: Ovarian vein pressure 


studies. Am. J. Obst. & Gynec. 61 :321-329, Feb 
1951. 
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Through gravity the Trendelenburg 
position caused the blood pooled in the 
lower half of the body, including the 
legs, to ow into the central veins and 
the heart. 

It appeared reasonable to assume 
that if return circulation was aided 
through tilting the operating table 15 
degrees head-downward, an addition- 
al tilt of 5 degrees would bring about 
additional benefit. Much to our sur- 
prise, the average ovarian vein pres- 
sure with the patients tilted into 20 
degrees ‘T'rendelenburg was increased 
rather than decreased. In the 20 de- 
gree tilt the average ovarian vein 
pressure increased to 10.11 cm. water. 
‘This increase in ovarian vein pressure 
mainly occurred in two patients who 
were suffering from disturbances of 
cardiac function. One patient had a 
large cartoid aneurysm. She demon- 
strated no distress when placed in the 
15 degree ‘Trendelenburg position. 
However, with the table placed in the 
20 degree position, the patient became 
distressed. The ovarian vein pressure 
rose to 10 cm. water pressure from a 
previously recorded 4+ cm. in the 15 
degree position. The anesthetist rightly) 
refused to leave the patient in this po- 
sition. When the operating table was 
returned to the horizontal position, the 
condition of the patient improved, and 
the operation was completed with the 
patient in this position. Another pa 
tient suffering from severe arterioscler- 
osis and auricular fibrillation demon- 
strated a similar reaction. We also 
noted that obese patients were prone 
to show this paradoxical rise in ovar 
ian vein pressure. 

It was our impression that these 
paradoxical ovarian vein pressure re 
actions to the 20 degree Trendelen- 
burg position were indications of dis- 
tress due to central reflexes. Sudden 
overburdening of the heart with in 


creased blood volume in the _ large 
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veins was in most instances well tol- 
erated. Patients with impaired cardiac 
function were distressed by this addi- 
tional cardiac burden. Similar reac- 
tions are known to occur with admin- 
istration of large volumes of fluid to 
the patient with cardiac disease or 
asthma and the obese patient. 

In the study of arterial blood pres- 
sure in relation to alterations in body 
position a related, but somewhat op- 
posite, physiologic principle was in- 
volved. Three groups of patients were 
studied. All patients were operated 
upon in the 15 degree Trendelenburg 
position. Upon termination of the op- 
eration, patients in group I were 
maintained in the Trendelenburg po- 
sition until they had recovered from 
the effects of the anesthesia. Patients 
in group II were abruptly placed in 
the horizontal position. Patients in 
group III were removed from the op- 
erating table to a stretcher with 15 
degrees reverse Trendelenburg. 

Group I.—The arterial blood pres- 
sure in this group of patients demon- 
strated little variation from that re- 
corded during the operation. None of 
the patients demonstrated acute hypo- 
tension, and in no instance was it nec- 
essary to administer fluids or drugs to 
stimulate the vasomotor system. Grad- 
ual return to the level position as the 
patient reacted from the effects of the 
anesthesia resulted in no adverse ef- 
fects in the arterial blood pressure. 

Group IIT.—The average postoper- 
ative arterial blood pressure reaetion 
of this group was less favorable. Two 
patients of the 10 studied demon- 
strated depression in the arterial blood 
pressure and required supportive treat- 
ment. Each patient was given a trans- 
fusion of 500 cc. blood and vasomotor 
stimulants. 

Group IIT.—This group of patients 
was abruptly removed from the 15 
degree Trendelenburg position to a 
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stretcher slanted head-upwards 15 de- 
grees. At the termination of the opera- 
tion the average systolic blood pressure 
was 128 mm. Hg. and the diastolic 
pressure 65 mm. Hg. Ten minutes in 
this position resulted in a decrease in 
the average arterial blood pressure. 
The systolic pressure fell to an aver- 
age of 68 mm. Hg. and the diastolic 
pressure to 46 mm. Hg. In one patient 
the arterial blood pressure was unob- 
tainable. In all except one instance it 
Was necessary to return the patient to 
the ‘Trendelenburg position. Vaso- 
motor stimulants were necessary for 
three patients, and the other two pa- 
tients were given blood transfusions. 
All recovered uneventfully. 

Analysis of the physiologic adjust- 
ments to the Trendelenburg position 
suggested that the head-downward po 
sition mobilized the blood pooled in 
the lower half of the body to the gen- 
eral circulation. This increased avail- 
able blood volume adequately compen- 
sated for the blood loss incident to the 
operation and to the diminished vaso- 
motor control resulting from general 
anesthesia. Abrupt shifting of a pa- 
tient from the Trendelenburg posi- 
tion to a head-upwards position result- 
ed in a sudden shift of the blood vol- 
ume to fill the veins of the lower half 
of the body causing depletion of blood 
volume from the general circulation 
and the production of hypotension. 

DISCUSSION 

Studies by others have shown that 
cardiac output, arterial blood pres- 
sure, and pulse rate vary as the result 
of alterations in body position in nor- 
mal subjects. Brigden, Howarth and 
Sharpey-Schafer* studied normal sub- 

2. Brigden, W.; Howarth, S., and Sharpey- 
Schafer, E. P.: Postural changes in the periph 
eral blood-flow of normal subjects with ob 
servations on vasovagal fainting reactions as 
a result of tilting, the lordotic posture, preg 


nancy, and spinal anesthesia. Clin. Sec. 9:79-91 
May 1950. 
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jects as they react to passive tilt. ‘he 
head-up position resulted in decreased 
right auricular pressure and a diminu- 
tion in cardiac output. When normal 
subjects were abruptly tilted head-up, 
8 to 10 per cent fainted. It has been 
postulated that such reactions occurred 
because of inadequately functioning 
circulatory reflex mechanisms. 
Hypotension has been noted fre- 
quently in obstetric patients. Howard, 
Goodson and Mengert* studied this 
problem and found that 10 per cent of 
women who lie recumbent for any 
length of time during late pregnancy 
develop hypotension within five to ten 
minutes. They noted that these pa- 
tients at times demonstrate a shock- 
like syndrome except that they fail to 
develop tachycardia. Vast changes oc- 
cur in the circulation during preg 
nancy. The relative distribution of 
blood is greatly increased in the lower 
half of the body. Venous pressure in 
the veins of the legs is tripled in late 
pregnancy‘. The ovarian vein pressure 
in the horizontal position remains es- 
sentially unchanged and _ averayes 
15.43 cm. water’. Some idea of the re- 
distribution of blood can be gained 
through study of the ovarian veins 
during pregnancy. The caliber of the 
ovarian vascular pedicle increased 2.86 
times by term, and the estimated in- 
crease in blood volume carried by the 
ovarian veins is over 66 times. These 
studies suggest that alterations in bod, 
position are of increased importance 
in pregnancy. 
Depressant 
cardiovascular 


drugs interfere with 
physiology. Drew, 





3. Howard, B. K.; Goodsen, J. H., and 
Mengert, W. F.: Supine hypotensive syndrome 
of late pregnancy. Obst. & Gynec., to be pub- 
lished. Address given at Ist Clinical Session, 
Am. Acad. Obst. & Gynec., Chicago, Dec. 1952. 


4. McLennan, C. E.: Antecubital and femoral 
venous pressure in normal and toxemic preg 
nancv. Am. J. Obst. & Gynec. 45:568-591, 
\pril 1943. 


5. Hodgkinson, C. VP.: Physiology of the 
ovarian veins during pregnancy. Obst. & Gynec. 
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Dripps and Comroe* compared the re- 
action to tilting before and after the 
administration of morphine. T'wenty- 
five subjects were studied. Before the 
administration of 0.20 mg. morphine, 
two of the patients fainted when they 
were tilted to the 75 degree head- 
upwards position. After morphine |] 
of the same 25 subjects fainted. King, 
Elder and Dripps’ studied patients 
given meperidine and found a similar 
but less severe reaction. 

It is logical to expect the same re- 
action from general anesthetics. Peter- 
son, Eather and Dripps* noted that 14 
of 31 patients operated upon in the 
lithotomy position showed a decrease 
in arterial blood pressure when they 
were returned to the horizontal posi- 
tion. The decrease in systolic arterial 
blood pressure ranged from 25 to 60 
mm. Hg. Cole® studied the head-low- 
ering treatment for hypotension fol- 
lowing surgical operations. His study 
emphasized the effects of gravity after 
tilting. Tilting a supine patient héad- 
downward resulted in a decrease in ar- 
terial pressure in the legs and an in- 
crease in arterial pressure in the arms. 
Cole postulated that the head-down 
position favored circulation to the vi 
tal organs. 

The present investigation supports 
the work of others. In hypotension the 
head-down position favors mobiliza- 
tion of the blood filling the veins of 


6. Drew, J. W.; Dripps, R. D., and Com 
roe, J. Hl.: Clinical studies on morphine. II 
The effect of morphine upon the circulation of 
man and upon the circulation and respiratory 
responses to tilting. Anesthesiology 7:44-61, 
Jan. 1946. 

7. King, B. D.; Elder, J. D., Jr., and Dripps, 


R. 1).: The effect of the intravenous adminis 
tration of meperidine upon the circulation of 
man and upon the circulatory responses to tilt 
Surg., Gynec. & Obst. 94:591-597, May 1952. 

8. Peterson, I, H.; Eather, K. F., and 
Dripps, R. D.: Postural changes in the circula 
tion of surgical patients as studied by a new 
method for recording the arterial blood pressure 
and pressure pulse. Ann. Surg. 131:23-30, Jan 
1950. 

9. Cole, F.: Head lowering in treatment of 
hypotension. J.A.M.A. 150:273-274, Sept. 27, 
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the lower extremities. Abrupt eleva- 
tion to the head-up position suddenly 
depletes the heart and its large ves- 
sels of a large volume of available cir- 
culating blood. As a result of anes- 
thesia the vasomotor reflex compensa- 
tory control to the vascular bed is lost. 
Although the major effect is on the 
arteries, the veins also suffer. With 
such control lost the venous system 
passively responds to the effects of 
gravity. 

Circulatory collapse occurs when the 
effective blood volume is diminished. 
Asmussen, Christensen and Nielsen’® 
have estimated that normally 550 cc. 
of blood can be pooled in the legs. 
Placing a patient in the Trendelen- 
burg position mobilizes this blood to 
the general circulation. During gyne- 
cologic operations this augmented 
blood volume probably compensates 
for the blood lost. Buchman" studied 
the blood lost during gynecologic op- 
erations and found that the average 
hysterectomy resulted in the loss of 
678 cc. Evidently, during the surgical 
procedure of hysterectomy with a pea- 
tient in the Trendelenburg position, 
the blood lost is adequately compen- 
sated for by the position of the patient. 

Upon termination of the operation 
the tilting of the patient abruptly up- 
wards from the Trendelenburg posi- 
tion subjects her to a rather sudden 
depletion of effective blood volume. 
In the absence of adequate vasomotor 
control, with the sudden withdrawal 
of the combined blood lost and the 
amount required to fill the veins of 
the legs, vasomotor collapse is to be 
expected. If the foregoing figures were 
used, this would amount to 1228 cc. 
blood lost from the circulation. It ap- 
pears unfair to subject a patient to 
anesthesia, remove her uterus, lose a 


10. Asmussen, E.; Christensen, E. H., and 
Nielsen, The regulation of circulation in 
different postures. Surgery 8 :604-616, Oct. 1940. 

11. Buchman, M. I.: Blood loss during 
gynecological operations, Am, J. Obst. & Gynec. 
65 :53-64, Jan. 1953. 
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large volume of her blood, and then 
suddenly place her in a position that 
further depletes her effective circulat- 
ing blood volume. 

Our studies have suggested, on the 
other hand, that placing a patient in 
the Trendelenburg position may em- 
barrass her cardiac function. This is 
especially true of patients suffering 
from asthma, obesity, or impaired car- 
diac action. In addition to pressure on 
the diaphragm from the abdominal 
viscera, sudden augmentation of the 
circulating blood volume may be a fac- 
tor of importance. Cardiologists have 
constantly warned against administer- 
ing large volumes of fluid intravenous- 
ly to patients with cardiac disease for 
fear of overloading the heart. The 
head-down position, in effect, does 
just that. 


MANAGEMENT 


The management of patients oper- 
ated upon in the Trendelenburg and 
the lithotomy position requires con- 
sideration of the altered hemodynamics 
of circulation effected through changes 
in body position. Appreciation of the 
depressing effect upon blood vessel 
physiology and the increased signifi- 
cance of gravity as it affects the dis- 
tribution of circulating blood volume 
is essential. Whereas impaired reflex 
control can probably make adjust- 
ments to the effects of gravity if altera 
tions in position occur gradually, ab- 
rupt changes in body position should 
be avoided. This warning applies to 
both abruptly placing a patient in the 
Trendelenburg position and remov- 
ing her from it. Gynecologists should 
heed the apprehension of anesthetists 
if distress is evident when a patient 
is tilted into the Trendelenburg posi- 
tion. 

Recognition that the immediate 
postoperative recovery period is a 
phase best handled by anesthesia per 
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sonnel has been an important safety 
measure. The designation of space for 
postanesthesia recovery rooms is a 
modern hospital contribution. Recov- 
ery rooms should be staffed with per- 
sonnel conscious of the unique require- 
ments. The physical equipment should 
be adequate. Facilities to elevate the 
foot of the stretcher or bed should be 
available. Shock blocks that require the 
brute strength of a strong orderly, a 
physician, or nurse have been anti- 
quated by mechanical devices. At 
Henry Ford Hospital Mr. Krolicki 
of the Department of Maintenance 
constructed a hydraulic bed jack that 
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can be operated by the most frail 
nurse. This bed jack is operated after 
the fashion of an automobile jack and 
has been of distinct benefit to patients 
postoperatively. Another therapeutic 
measure of proved value is wrapping 
the legs from toes to thighs with elastic 
bandage before removing the patient 
from the ‘Trendelenburg position. 
This procedure prevents pooling of 
blood in the leg veins and thereby aids 
in maintaining the available circulating 
blood volume. Facilities for the admin- 
istration of oxygen, fluids intraven- 
ously, and vasopressor drugs are nec- 
essary. 
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Anesthesia for Orthopedic Surgery 


George J. Garceau, M.D., and Buckman Gardner, M.D. * 
Indianapolis 


The requirements for anesthesia for 
orthopedic surgery vary from the sim- 
ple infiltration of the hematoma in the 
case of a Colles’ fracture to intra- 
tracheal intubation for the patient to 
be operated on in the prone position. 
The short procedure of reducing a 
simple fracture about the wrist or 
ankle may require little consultation 
between the anesthetist and the sur- 
geon, but the needs of the prolonged 
anesthesia for spinal fusion for scoli- 
osis should be discussed before the op- 
eration is started. 

Anesthesia for orthopedic proce- 
dures may be divided into two large 
groups, that is, anesthesia for the 
emergency case and anesthesia for the 
elective case. 


EMERGENCY SURGERY 


Patients for emergency operations 
may be classified into two groups, 
those who require short procedures, 
and those who, owing to the nature of 
the injury, require prolonged anes- 
thesia. 

There is no such thing as minor 
anesthesia for minor injuries. ‘The 
child who fractures both bones of the 
forearm and is admitted to the hospi- 
tal soon after a meal, may vomit and 


Read before the Tri-State Assembly of Nurse 
\nesthetists, Chicago, May 6, 1953. 
St. Vincent's Hospital. 


aspirate the food with grave compli- 
cations. It is far better to immobilize 
the arm without anesthesia and post- 
pone the reduction until proper pre- 
operative preparations can be made. 
General anesthesia may then be ad- 
ministered with relative freedom from 
danger. In such a case we prefer to 
give atropine in the indicated dosage 
about one hour before the anesthesia 
is started. Ether is the safest anesthetic. 
The use of oxygen and carbon dioxide 
during induction will usually result 
in a smooth induction, and recovery 
from the anesthesia will be uneventful. 
Vinethene may be used for the induc- 
tion, but it must be used with caution. 
We believe it has no advantage over 
ether in the hands of an experienced 
anesthetist. Vinethene, furthermore, 
must not be used for prolonged pro 
cedures, such as a difficult reduction. 
The onset of twitching of skeletal 
muscles does not call for more of the 
agent; it is the signal for immediately 
discontinuing the administration and 
switching to ether, with care being 
taken to keep the airway patent and 
the supply of oxygen adequate. 

The patient with a Colles’ fracture 
should present no great problem from 
the standpoint of anesthesia. Local in- 
filtration with 1 per cent novocain 
will give satisfactory anesthesia in 
almost all instances. Nitrous oxide- 
oxygen anesthesia might be satisfac 
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tory. No one recommends a concentra- 
tion of nitrous oxide of over 80 per 
cent. Usually a 75 per cent nitrous 
oxide-25 per cent oxygen mixture 
proves satisfactory for these short pro- 
cedures. Recovery is rapid, and the pa- 
tient is soon able to go home. Pento- 
thal sodium anesthesia is attended by a 
prolonged recovery time, and this is 
an inconvenience. A combination of 
the two agents might be used for this 
type of procedure with a_ recovery 
time slightly longer than that with 
nitrous oxide-oxygen alone, but shorter 
than that with pentothal sodium alone. 
E-mesis rarely occurs. 

Premedication for a simple proce- 
dure must not be overlooked. Accord 
ing to the age and size of the patient, 
morphine and atropine should be ad- 
ministered at least a half an hour be- 
fore starting the anesthetic. “The 
technic of giving the premedication is 
important. Intravenous administration 
is sometimes useful in this respect. 

The severe orthopedic emergency, 
such as the extensive open fracture of 
one of the long bones, requires judg- 
ment. In almost all cases sufficient 
time may be taken to prepare the pa- 
tient for anesthesia. If the patient is 
in shock, administration of blood and 
plasma may be indicated, and other 
therapeutic measures may be necessary) 
to prepare the patient for the anes- 
thesia and surgery. Open drop ether 
anesthesia is probably the safest choice. 
although the combination of pentothal 
sodium intravenously and_ nitrous 
oxide-oxygen is usually safe in the 
hands of an experienced anesthetist. 
Spinal anesthesia should not be used 
if the patient has suffered shock. 
Nitrous oxide should never be used to 
the point of anoxia, because of the 
hazards of cortical damage with tem- 
porary or permanent mental and emo- 
tional changes. Sudden death may oc- 
cur on the table if the oxygen intake 
is not sufficient at all times. 
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‘The induction of anesthesia in the 
case of a child deserves special consid- 
eration. Children are usually fright- 
ened, and the anesthetist may accom- 
plish a great deal in allaying the fear. 
Offering reassurance rather than 
holding the patient is the ideal ap- 
proach to the induction. The child 
may be told that he is going to sleep 
and that the mask will not hurt. If 
vinethene or ether is used, the mask 
should be brought to the face slowly 
while the child is urged to breathe 
deeply. Oxygen and carbon dioxide 
often make induction easy by produc- 
ing hyperpnea. If the child cannot be 
placated and will not respond, there 
is nothing to do but proceed. It is un- 
wise to administer oxygen or carbon 
dioxide to a crying, struggling child. 
If he is given oxygen, he may have 
acapnia, which delays induction. An 
excess of carbon dioxide may produce 
distressing convulsions that might 
confuse the anesthetist. Properly, the 
child should be put to sleep promptly 
without delay. In the case of an in- 
patient, the administration of pento- 
thal sodium by rectum preoperatively 
is certainly an approach to this prob 
lem. For older children  pentothal 
sodium intravenously combined with 
nitrous oxide-oxygen has given us sat- 
isfactory results. At no time should 
anoxia be tolerated. 


ELECTIVE SURGERY 


Fortunately, many surgical proce- 
dures in orthopedic surgery are elec- 
tive. The general condition of the pa- 
tient, age, state of nutrition, blood 
pressure, blood picture, kidney func- 
tion, and over-all physical capacity 
mav be evaluated before operation. 

The preoperative medication is of 
great importance. It should be given 
long enough before induction to have 
taken effect. The actual administra- 
tion is the responsibility of the ward 
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nurse. The medication prescribed is 
chosen according to the age, condition, 
and susceptibility of the patient. The 
manner of administering the drug is 
important. An injection into the adi- 
pose tissue of an obese person will re- 
quire a much longer time for absorp- 
tion than an injection into the muscle 
of a lean person. Many anesthetists 
prefer scopolamine to atropine be- 
cause scopolamine is a weaker vagus 
nerve depressor. This may be impor- 
tant in nitrous oxide-oxygen anes- 
thesia, because with atropine premedi- 
cation the concentration of oxygen may 
be low enough to produce anoxia. Since 
scopolamine is depressing, the amount 
of morphine given with it should be 
about half the usual dosage. Suscepti- 
bility to morphine should be deter- 
mined before administration. Mor- 
phine should be used with the greatest 
caution for old patients and the very 
young. Morphine should be given at 
least one hour before induction of an- 
esthesia so that the depressing effects 
of the drug will in great part have 
passed away. If barbiturates are used, 
the dosage should produce drowsiness 
rather than deep sleep, because the 
effect of the drug may mask early 
signs of asphyxia that later may de- 
velop into anoxia. Anesthesia is usual- 
ly the easiest to induce in the ade- 
quately premedicated patient. 

The anesthetic agent to be used will 
depend on the type of operation to be 
performed, the part of the body in- 
volved, and the position of the patient 
during the operation. For operations 
on the lower extremities there is a 
wide choice of anesthetizing agents. 
Spinal anesthesia is a most useful 
method. Of course, the contraindi- 
cations for its use may not be dis- 
regarded because of its convenience. 
By positioning the patient and the 
use of the factor of specific gravity 
of the spinal anesthetic, it is possible 
to limit the anesthetized area. This 


165 


will reduce the hazards of hypotension. 
It is possible to prolong the effect of 
spinal anesthesia by the addition of 
vasoconstricting drugs to the anes- 
thetic solution or by the use of ponto- 
caine or other accepted long-acting 
agents. The lowering of the blood 
pressure may be counteracted by us- 
ing vasoconstricting drugs. Nausea 
and vomiting may be prevented with 
intravenous administration of pento- 
thal sodium in small dosage, just 
enough to produce drowsiness for a 
short period. Nausea with vomiting 
is usually of short duration. We have 
had a very low incidence of so-called 
spinal headaches. The cause of these 
headaches is unknown. It is stated 
that elderly patients do not tolerate 
spinal anesthesia because of the hypo- 
tension produced. We have operated 
on many elderly patients under spinal 
anesthesia and to date have not en 
countered a major complication. Sni- 
nal anesthesia is contraindicated for 
children. 

Ether has been and remains the 
safest anesthetic agent. It can be giv- 
en without any or few of the bad 
effects. With ether anesthesia a seri- 
ously ill patient can be carried through 
a major surgical procedure if it is 
correctly administered and the patient 
is properly prepared. The notorious 
bad effects of ether are not caused 
by ether but are due to anoxia from 
the anesthesia produced. Oxygen may 
be given with ether whenever indi- 
cated. Many patients are reacting 
from the anesthesia before leaving the 
operating room. The anesthetist’s tim- 
ing in relation to depth of anesthesia 
is of great importance in the early 
recovery of the patient. We prefer 
ether to any other inhalation anes- 
thetic for young or elderly patients. 

As a rule, surgical procedures on 
the upper extremity require general 
anesthesia. Ether remains the best and 
safest agent. For the average adult 
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patient pentothal sodium-nitrous ox- 
ide-oxygen is satisfactory. We do not 
like the combination for children be- 
cause the amount of pentothal sodium 
needed is too great. In the elderly pa- 


tient the effects of pentothal sodium are 


too lasting. 

Operations on the spinal column 
require the best judgment on the part 
of the anesthetist and surgeon. The 
prone position is compromising to gas- 
eous exchange. Here anoxia may be 
very difficult to combat or prevent. 
The positioning of the patient on a 
properly designed frame or the placing 
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of sand bags under the iliac crest will 
prevent or diminish the difficulties. 

We prefer ether anesthesia to all 
other types of general anesthesia for 
operations on the spine. Intubation 
is desirable but not absolutely neces- 
sary. However, intratracheal intuba- 
tion should make the surgeon feel 
secure in the thought that positive 
control of the oxygen intake is in 
effect. With the patient in the prone 
position anoxia is the greatest hazard, 
and the anesthetist must be constantly 
diligent in its prevention. This can- 
not be overemphasized. 
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Trichorethylene 


Sister Seraphia, O.S.F. R.N. * 
Springfield, Ill. 


The purpose of this article is to 
discuss an anesthetic agent that is 
relatively new in this country with 
respect to its application in surgery 
and _ obstetrics. 


History 


Trichlorethylene was discovered in 
1800 in England, and now it is rap- 
idly gaining favor in the United 
States. In England trichlorethylene 
as an inhalation agent was reported 
and recommended in 1941 by Hewer, 
although its use in the United States 
had been reported in 1934. Revival 
of interest in trichlorethylene as an 
agent for inhalation anesthesia was 
prompted by the quest for a nonflam- 


mable potent inhalation anesthetic 
agent. After Hewer’s authoritative 


report, its employment in Great Brit- 
ain spread widely and rapidly. Its 
popularity in the United States has 
grown with amazing speed, and today 
it is used in many fields of anesthesia. 


PHYSICAL AND CHEMICAL 
PROPERTIES 


Trichlorethylene, CHCI:CCla, is a 
colorless liquid with a sweet pleasant 
odor. The molecular weight is 132.5; 
the specific gravity is 1.47 at 15.5 C.; 
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the boiling point is 87 C. It is prac- 
tically insoluble in water, but it is 
miscible with chloroform and ether. 
Trichlorethylene is colored with a 
bluish tint to distinguish it from chlo- 
roform. Since the boiling point of this 
agent is 87 C., it cannot be vaporized 
adequately; therefore it is necessary 
to employ a special vaporizing ap- 
paratus. 

It is important that the preparation 
be pure and suitable for use by in- 
halation. It should be stored in the 
dark and away from air and sun- 
light. As prepared for its many com- 
mercial uses it contains impurities and 
degenerating products. So only spe- 
cially prepared trichlorethylene should 
be used. It has been assumed that it 
is the ideal analgesic; so far there is 
no other drug with which analgesia 
can be produced so easily, so quickly, 
and so safely with less expense. 

Trichlorethylene may be _ heated 
without decomposition, but if its va- 
por is diluted with air and is exposed 
to an open flame, decomposition will 
occur, giving rise to dichloracetylene 
and traces of phosgene, which is a 
very poisonous gas. It cannot be used 
in a closed soda lime rebreathing sys- 
tem. It is important to remember 
that trichlorethylene must never be 
allowed to pass over soda lime, as this 
will possibly cause decomposition of 
the product with production of poten- 
tially toxic substances. 
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EFFECTS ON VARIOUS ORGANS 


Trichlorethylene causes less liver 
damage than ether. Renal function is 
not altered to any noticeable degree. 
‘The metabolic rate appears to be very 
little disturbed. The effect of the 
agent on the cardiovascular system is 
still controversial and does not seem 
to be a serious factor. Vagal tone 
seems to be increased thereby inducing 
bradycardia if the rate of anesthesia 
is pushed. It has no effect on coro- 
nary vessels. There is no significant 
deviation in blood pressure. The pu- 
pils do not dilate in deep anesthesia. 

The effect upon the central nervous 
system is usually analgesia without un- 
consciousness and without untoward 
reactions. Overdosage is generally fol- 
lowed by numbness. When adminis- 
tration is discontinued, recovery is 
rapid. In the usual dosage trichlor- 
ethylene does not affect the respiratory 
system. No excessive salivation or 
mucus occurs, and nausea and vomit- 
ing are infrequent. 


EFFECTS ON RESPIRATION 


Trichlorethylene has no irritating 
effect on the respiratory passages, and 
it does not complicate or contraindi- 
cate the use of any other agent. The 
reason for the increased rate of respira- 
tion has been the subject of much 
work, and a reasonable explanation 
is as follows: 

The Hering-Breuer reflex consists 
of two parts, (1) expansion of the 
chest inhibiting further activity of the 
respiratory muscles and (2) collapse 
of the chest initiating respiratory ef- 
forts. Until recently it was supposed 
that the whole reflex could be ex- 
plained on the basis of one set of 
afferent or stretch fibers from the pul- 
monary alveoli up the vagi to the 
respiratory center. It now seems 
probable that a second set of fibers, 
running from the small blood vessels 
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in the lungs to the vagi, are responsi- 
ble for the deflation reflex. From 
animal experiments it appears that all 
the volatile anesthetics sensitize the 
stretch reflexes and can thus cause 
shallow respiration. The deflation re- 
flexes, on the other hand, are affected 
differently. For example, ether first 
stimulates and then paralyzes them, 
while trichlorethylene causes stimula- 
tion throughout, so that in deep nar- 
cosis the respiratory rate increases with 
the concentration of the drug. 


TECHNIQUES OF ADMINISTRATION 


Trichlorethylene is a highly potent 
analgesic agent, but it does not readily 
induce muscular relaxation. ‘The va- 
por concentration for relief of pain 
is well below the toxic level. “The 
amount necessary to produce surgical 
anesthesia is likely to cause arrhyth- 
mias; therefore it is not recommended 
for surgical anesthesia. 

Self administration is not recom- 
mended for children under 2 years of 
age, but there is no age limit for older 
patients requiring analgesia. 

Trichlorethylene makes possible a 
smooth induction in a short time, but 
as a single agent it does not produce 
profound muscular relaxation. It has 
been found that once muscular relax- 
ation is established with the addition 
of ether, this relaxation can be main- 
tained for a fairly long time by use 
of a separate attachment on the gas 
machine. 

The patient should be psychologi- 
cally prepared and assured that the 
procedure will be a pleasant one with- 
out pain and with a rapid recovery. 

There are three types of trichlor- 
ethylene inhalers on the market: the 
Cyprane Inhaler, the Duke Inhaler, 
and the Airlene.. Trichlorethylene has 
been used with all three types of in- 
halers at St. John’s Hospital for over 
1,000 cases. Trichlorethylene will re- 
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act with the rubber parts of an an- 
esthesia machine, resulting in their 
decomposition. 


Uses oF TRICHLORETHYLENE 


Trichlorethylene has been used ef- 
fectively in obstetrics, in surgery, in 
the emergency room, and in the pa- 
tient’s room. 

As an analgesic agent it is valuable 
for minor operations. Special uses are 
in treating burns and changing painful 
dressings, for the reduction of frac- 
tures, incision and drainage of ab- 
scesses, and suturing of superficial 
wounds. It has been found useful in 
pediatrics, both as an analgesic and 
as an anesthetic. 


‘TRICHLORETHYLENE IN Q)BSTETRICS 


In obstetrics trichlorethylene is a 
safe and an efficacious method of anal- 
gesia and amnesia. It has a very slight 
effect, if any, on the uterine muscula- 
ture; therefore if uterine relaxation 
is needed, it is necessary to change to 
another agent. 

Amnesia occurs in nearly all cases 
of anesthesia with  trichlorethylene 
whether it is used alone or in com- 
bination with other agents. With in- 
termittent use of the trichlorethylene 
inhaler, the first stage of labor can be 
controlled so that it is not necessary 
to use any barbiturates. 

There are no depressing effects on 
the baby, and the patient’s attitude 
is most gratifying. The inhalers are 
so constructed that the concentration 
can be adjusted to the needs of the 
particular patient. The intermittent 
administration is continued with 
pains until time of delivery, the con- 
centration being increased and con- 
tinued until the shoulders are deliv- 
ered. Trichlorethylene may be used 
for all uncomplicated deliveries. 

Trichlorethylene has no adverse ef- 
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fect on the strength of uterine con- 
traction and does not prolong the 
course of labor. With self-admin- 
istered trichlorethylene analgesia, nor- 
mal contractions are maintained and 
the patient is not only free from pain 
but is conscious and able to co-operate 
by bearing down. In the maternal 
blood oxygen level there is no demon- 
strable reduction in oxygen intake. 
The danger of fetal anoxia is negli- 
gible. 

The technic of administration of 
trichlorethylene for obstetrics is as 
follows: The inhaler is filled with 
trichlorethylene (15 cc.) and strapped 
to the patient’s wrist. As soon as 
the patient feels a pain, the mask is 
placed over the face and the patient 
is instructed to take several deep 
breaths, continuing as long as she feels 
pain. If at first the odor is disagree 
able, the mask is lifted and again re- 
applied as needed. 


‘TRICHLORETHYLENE IN DENTISTRY 


Indiscriminate use of trichlorethyl- 
ene for analgesia is unwarranted as 
is the indiscriminate use of any other 
drug. Analgesia eliminates many dis- 
comforts that accompany dental pro- 
cedures, i. e., the drilling of teeth for 
cavity preparations and innumerable 
other dental procedures that may be 
painful or extremely uncomfortable. 

Analgesia is a useful adjunct when 
local anesthesia alone is not sufficient 
for operative dentistry. Routine ex- 
tractions started with trichlorethylene 
analgesia may be followed by a com- 
pletely painless injection. In such 
cases, after the injection, maintenance 
analgesia can be particularly valuable 
in lengthy surgical procedures using 
the nasal unit. 

All equipment should be in readi- 
ness for immediate use. This includes 
the analgesic vaporizer, mouth props, 
saliva ejector, and all instruments to 
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be used for the completion of the pro- 
cedure. The position of the patient 
in the dental chair is of the utmost 
importance. The nosepiece should be 
properly applied and the mouth props 
properly adjusted. ‘he exhaling valve 
on the nosepiece is always open for 
the elimination of carbon dioxide. 

Reactions to trichlorethylene vary 
greatly in different patients. Therefore 
there is no set percentage mixture to 
use as a guide in administering the 
drug. Inhalations and exhalations are 
carefully noted and the analgesic stage 
is maintained. It is suggested that 
no epinephrine be used with a local 
anesthetic and trichlorethylene because 
it may cause cardiac irregularities. The 
dental patient may be kept in a very 
light stage of analgesia and is capable 
of carrying out simple instructions 
during the procedure. 


TRICHLORETHYLENE IN PEDIATRICS 


Trichlorethylene produces satisfac- 
tory analgesia for various minor diag- 
nostic procedures in pediatrics, such 
as venipuncture, lumbar puncture, 
marrow puncture, abdominal palpa- 
tion, and chest exploration, which 
cause apprehension and _ discomfort, 
often sufficient to render a child un- 
co-operative or even actively resistant. 

For instance, a child who is highly 
emotionally upset by a visit to the 
physician’s office for an injection read- 
ily inhales a small amount of tri- 
chlorethylene, and while he is in an 
analgesic state, the injection can be 
painlessly carried out. 


TRICHLORETHYLENE FOR 
EMERGENCIES 


When trichlorethylene is used, dé- 
bridement of minor lacerations in the 
emergency room may be done with 
greater efficiency as well as comfort 
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to the patient, as all burns require 
a thorough cleansing and débridement, 
and it may be attended to immediately 
upon admission. It is of the utmost 
importance to perform débridement 
and cover the raw surfaces as soon 
as possible. 

Shaving of redundant granulations 
in old burns has also been simplified 
by the use of trichlorethylene anal- 
gesia, combined with the use of the 
Brown Electro Dermatome, and has 
resulted in a smooth surface ready for 
immediate grafting. “Trichlorethylene 
does not cause a change in blood pres- 
sure, and oozing from the wound is 
noticeably less than when other an- 
esthetic agents are used. 


SHOCK 


There has been no evidence of tox- 
icity, and there appears to be no dam- 
age or shock from administration of 
trichlorethylene for long periods. The 
combination of trichlorethylene with 
ether and nitrous oxide and large per- 
centages of oxygen added to the mix- 
ture may prove more suitable than 
any other general anesthetic. 


PREMEDICATION 


Although premedication is of seda- 
tive value, it is not necessary with 
trichlorethylene, as it does not stimu- 
late the production of salivary secre- 
tions. The patient awakens completely 
within two to five minutes of the 
time the mask is removed. 


ANTIDOTES 


There are no precise antidotes for 
trichlorethylene. The drinking of al- 
coholic beverages is believed to accen- 
tuate its action, while drinking milk 
possibly retards such action. 
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PROCEDURES UNDER 
TRICHLORETHYLENE ANALGESIA 
Trichlorethylene analgesia is suit- 

able for the following procedures: 
primary cleansing and débridement of 
burns; débridement of burn slough; 
open or closed venesection ; manipula- 
tion of “frozen” joints; removal of 
imbedded or inaccessible sutures ; pain- 
ful dressings; shaving redundant burn 
granulations; reduction of simple 
fractures; removal of sequestra; in- 
cision and drainage of abscesses; su- 
turing of lacerations; biopsies; dental 
extractions and other intraoral pro- 
cedures; myringotomy ; obstetrical de- 
liveries; thoracoplasty ; cystoscopy. 


ADVANTAGES OF 
‘TRICHLORETHYLENE 


The advantages of trichlorethylene 
as an analgesic are several: The agent 
and apparatus are inexpensive. The 
inhaler is of small size and readily 
portable. The cylinder is nonspillable 
and essentially indestructible. 

Potency of the vapor can be regu- 
lated, and analgesia is smooth and 
rapid without excitement during in- 
duction. 

Trichlorethylene can be adminis- 
tered by the patient, whether child 
or adult, and momentary unconscious- 
ness causes the mask to fall from the 
face when the agent is self-adminis- 
tered. Maximal safety is assured be- 
cause the agent is nonflammatory and 
nonexplosive. 

Premedication is not necessary. The 
use of trichlorethylene does not com- 
plicate or contraindicate the use of 
any other agent. There is a minimum 
of salivation or secretion of mucus, 
and nausea and vomiting are rare. 

The agent can be used in the emer- 
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gency room, the operating room, the 
patient’s room or home, and the phy- 
sician’s office. If the patient is treated 
on an ambulatory basis, he can leave 
the hospital after twenty minutes. 
Metabolism of the liver and kidneys is 
not affected. There is no change in 
blood pressure, and capillary oozing 
is less noticeable than with other 
agents. 

The agent does not depress respira- 
tions and has no effect on existing 
pulmonary lesions. The vapor also 
has no effect on the respiratory pas- 
sages. As a general anesthetic it has 
been favored in the presence of pul- 
monary tuberculosis in the belief that 
respiratory tract irritation is minimal. 


DISADVANTAGES OF 
‘TRICHLORETHYLENE 


Trichlorethylene is not satisfactory 
for surgical anesthesia with muscular 
relaxation. It cannot be used in a 
closed system with soda lime, and it 
vaporizes with difficulty. Eye signs are 
unreliable. The use of trichlorethylene 
with epinephrine is dangerous. ‘Tachyp- 
nea occurs if the rate of anesthesia is 
pushed too rapidly, and with rapid 
breathing overdosage is encountered. 
Bradycardia and arrhythmias may be 
induced. 


SUM MARY 


Trichlorethylene has a definite place 
in the armamentarium of the anesthe- 
tist. We believe that it closely approxi- 
mates an optimal agent for use in sub- 
jugating pain. If the anesthetist will 
respect the potency of trichlorethylene, 
he will find it a valuable aid in ful- 
filling his primary purpose: the relief 
of human suffering. 
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Capt. O’CARROLL: The purpose of this forum is to discuss controversial 
questions in anesthesia from a physiologic standpoint. There are differences of 
opinion even among the experts on many problems in the field of anesthesia. 
These differences involve certain technics, indications and methods for the use of 
drugs, and causes and proper treatment of complications. It is the purpose of this 
forum to explore some of these problems, with the object of arriving at a better 
understanding of the points in question and, where possible, to effect a com- 
promise. 

Subjects selected for discussion are: controlled respiration, balanced anes- 
thesia, atropine, respiratory obstruction and laryngospasm, and muscle relaxants. 

If any of you have any questions, we would like you to present your ques- 
tions at the end of the program. 

The first subject we are going to take up this morning is that of controlled 
respiration. Miss Miriam Shupp will be the first speaker. Miss Shupp. 

Miss SHupp: During intrathoracic operations the major concerns are 
adequate ventilation and the least possible interference with circulation. Be- 
liefs concerning the best technic of anesthesia for transthoracic operations are at 
variance. Therefore a number of technics are in current use, both with respect 
to anesthetic and method, but today we are primarily concerned with method. 

Briefly, these technics are: (1) no change in method either before or after 
the pleura is opened, the patient being permitted to breathe at atmospheric pres- 
sure; (2) spontaneous breathing by the patient with pressure in the rebreathing 


Panel discussion before the Nineteenth Annual Meeting of the American Association of Nurse 
Anesthetists, Philadelphia, Sept. 18, 1952. 

*Director, School of Anesthesia, Walter Reed Army Hospital, Washington, D. C. 

Instructor in Anesthesia, Johns Hopkins Hospital, Baltimore. 

tAnesthesiologist, Presbyterian Hospital, New York. 

§Chief Nurse Anesthetist, Roosevelt Hospital, New York. 

|| Attending Endoscopist and Otolaryngologist, Roosevelt Hospital, New York. 

{Former Director, School of Anesthesia, Barnes Hospital, St. Louis. 

**Chief Nurse Anesthetist, Wesley Memorial Hospital, Chicago. 

+t Anesthesiologist, Temple University, Philadelphia. 

ttAnesthesiologist, Graduate Hospital, Philadelphia. 

§§ Director, School of Anesthesia, University Hospitals of Cleveland. 


August, 1953 173 


circuit increased above atmospheric without any assistance to respiration; (3) 
maintenance of atmospheric pressure in the rebreathing circuit with respirations 
being assisted occasionally or continuously; (4) maintenance of pressures above 
atmospheric in the rebreathing circuit with respirations being assisted occasion- 
ally or continuously; (5) deliberate abolition of spontaneous breathing and 
complete control of breathing with respect to the rate, the volume, and the 
rhythm. 

With the technic of controlled breathing the anesthetist may use either the 
hand or hand-knee to maintain respiratory movement (manual control) or 
use a mechanical respirator (mechanical control ). 

While it is my opinion, based on personal clinical experience and the work 
of other anesthetists, that a patient can safely be carried through a trans- 
thoracic procedure by allowing him to breathe spontaneously and by assisting 
respirations continuously with intermittent positive pressure, I prefer the technic 
of controlled breathing with the use of a mechanical respirator. 

To the first question, “Is controlled breathing physiologically sound?” I 
would say it can be, and this I shall try to show. 

When the pleural cavity is opened, if the pressure in the rebreathing circuit 
is kept at atmospheric and no measures are taken to aid the patient’s respirations, 
so-called paradoxical breathing occurs, the mediastinum flaps back and forth 
with the patient’s respiratory movements, and hypoxia and apnea result. The 
shifting and flapping of the mediastinum as well as the altered intrapleural 
and intrapulmonic pressure affect the mechanics of circulation, and the patient’s 
condition rapidly deteriorates. 

When the pleural cavity is opened, if continuous positive pressure is used 
and no assistance given to the respiration, the mediastinum may be stabilized, both 
lungs may be kept expanded, and oxygenation may be adequate (partially by 
diffusion respiration), but carbon dioxide is not adequately eliminated. Respira- 
tory acidosis develops, and also cardiac output is reduced. 

If continuous positive pressure is maintained within the rebreathing cir- 
cuit and the respirations are assisted, tidal volume is increased, but there is an 
increased possibility of retained carbon dioxide and increased interference with 
circulation in reduced cardiac output. 

The next technic to be considered is that of intermittent positive pressure 
assistance with the patient breathing spontaneously. ‘This technic produces more 
normal variations in intrapulmonic pressures, which should result in more 
adequate oxygenation and more efhcient elimination of carbon dioxide—and 
does, according to Beecher, Motley, Cournand and others—and also produces 
the least harmful effects upon circulation. 

Watrous and others have gone further than saying assisted breathing 
should be used only in transthoracic procedures. According to Watrous, “con- 
trolled respiration or its modification, assisted respiration, . . . should be em- 
ployed constantly in almost all inhalation anesthesias because it effectively 
counteracts the tendency of respiratory depressant and premedicant anesthetic 
agents to cause hypoxia or respiratory acidosis or both.” 








174 J. Am. A. Nurse Anesthetists 


Motley, Cournand and others found that intermittent positive pressure 
interfered less with cardiac output than continuous positive pressure, and that 
certain types of respirators employing intermittent positive pressure interfered 
less than others, and that the difference was on the basis of the pressure curves. 
‘They found that the ‘ 
inspiration to a peak not higher than about 25 centimeters of water. The 
pressure should drop rapidly after reversal, in the beginning of expiration 
decreasing quickly to or near atmospheric with a mean mask pressure during 


‘ideal mask pressure curve should increase gradually during 


the expiratory period as near as possible to atmospheric. Inspiratory time should 
not exceed expiratory time .. . this pressure curve permits the right side 
of the heart to compensate during expiration from the reduction in filling during 
inspiration,” 

If this is true, it would seem that if a patient were «"'owed to breathe 
spontaneously and the respirations were assisted by intermittent positive pres- 
sure, the mask pressure curve for optimal cardiac output could be altered and 
probably would be altered, depending upon the rate and rhythm of the patient’s 
respirations. In assisted breathing the anesthetist can control volume only, not 
rate or rhythm. 

Therefore, if the ideal mask pressure curve for maximal cardiac output 
is to be maintained, it would seem that control of rate, volume, and rhythm 
would be necessary. And the control of volume and rhythm as well as rate 
means the use of so-called controlled breathing. 

If we use controlled breathing, shall we use mechanical or manual control ? 
I have no idea what the average time for transthoracic operations might be, 
but in my experience they have lasted from several hours to ten hours. Can 
any anesthetist “squeeze” the bag, take the pulse and blood pressure and keep 
a chart, perhaps give drugs intravenously and manage fluid therapy for three 
or four or ten hours, and maintain the precision of the cycling curve, which 
has been shown to produce the most efficient cardiac output, efficient oxygena- 
tion, and as seemingly effective elimination of carbon dioxide as is possible 
with any other known technic ? 

In my opinion, the use of the mechanical respirator in transthoracic oper- 
ations is a boon to the surgeon and the anesthetist as well as a benefit to the 
patient, but not many surgeons or anesthetists are aware of it yet. 

As to the question, “Is controlled breathing essential to satisfactory oper- 
ating conditions?” I feel that you would need to go to the surgeons and 
ask that question of them. But I am quite certain that the answer would be 
“Yes” from the surgeons who do use the controlled breathing technic and “No” 
from the surgeons who do not, and I think that those who answered “Yes” 
might also add that it depends upon the type of operation. I know that some 
of the delicate blood vessel and cardiac surgery that is done by Dr. Claude 
Beck of the University Hospitals of Cleveland would be extremely difficult 
without the quiet field produced with controlled breathing, either manual or 
mechanical. 

“Does controlled respiration by manual or mechanical means alter the 
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carbon dioxide tension and content of the blood stream?” Beecher and asso- 
clates reported a series of transthoracic cases in which the patient’s respirations 
were unassisted except occasionally, and there was a greater incidence of respira- 
tory acidosis in these cases than in the series of cases, reported by him and his 
associates a year later, in which respirations were assisted. 

Gibbons reported a series of transthoracic cases with mechanically con- 
trolled breathing. His figures for arterial carbon dioxide tensions in the 
pneumonectomy group were comparable to Beecher’s. The figures for arterial 
carbon dioxide tension were higher in the lobectomy group reported by Gib- 
bons. Gibbons pointed out, however, that these figures might not be valid 
because of the small series and also stated that respiratory acidosis will develop 
in certain patients regardless of the technic of ventilation. Both men mentioned 
the need for more extensive research in this area. 

“Does the complete apnea in controlled breathing (manual or mechanical ) 
abolish the important prodromes of circulatory failure by disguising signs of 
overdosage?” ‘The patient under controlled breathing, for some reason or 
reasons yet unknown — one, perhaps, being lessened metabolic rate because 
breathing is effortless on his part —requires much less anesthetic than the 
patient who is allowed to breathe spontaneously. 

With the use of controlled breathing a new set of signs of anesthesia 
must be learned. ‘The neophyte may very well overdose the first several pa- 
tients when using controlled breathing technics. In my opinion, an anesthetist, 
even an experienced one, should not begin to use this technic without some 
practice under guidance or a sufficient number of observations of the work of 
others. 

Our patients, unless there has been a cerebral accident, such as may 
occur in some types of cardiovascular operations, breathe within a minute or 
two after being taken off the respirator and are responding in the operating 
room. They are usually awake before they leave the operating room. 

“Does mechanically controlled respiration increase the hazard of explo- 
sion? If so, how does the hazard compare with that in assisted or manually 
controlled respiration?” So far as I know, there are only two makes of respira- 
tors currently in use in the United States that can be used as part of the 
anesthesia equipment. One is the Mautz, which runs on air pressure, and 
from the standpoint of the explosion hazard — despite the fact that Beecher 
said mechanical respirators increase the explosion hazard it presents no 
more of a hazard than the squeezing of the bag by hand. 

‘The other respirator is the Rand-Wolfe, which is operated by an explosion- 
proof Fire Underwriters-approved motor. An electrical motor, even of the ap- 
proved type, does increase the hazard, but no more so, I should think, than a 
motor-driven suction or ether-air machine. 

“Does controlled respiration increase the incidence of pulmonary compli- 
cations?” Not to my knowledge, although we have not done any studies on 
this. I believe the incidence is extremely low. Any technic that provides 
adequate ventilation, that prevents atelectatic areas from developing or remain- 
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ing, and that provides efficient circulation would, I should think, reduce the 
incidence. 

Capt. O’'CARROLL: Dr. Hrant Stone will now give his point of view on 
the subject of controlled respiration. Dr. Stone. 

Dr. STONE: The problem of controlled respiration has certainly changed 
in the past five or six years. Previously, there was a great deal of controversy 
whether or not controlled respiration was of value in the operating room 
under any circumstance. I believe today the feeling has gone to the other ex- 
treme where almost everyone feels that there are definite indications for 
using controlled respiration under certain circumstances. 

Miss Shupp has certainly covered most of the important features of con- 
trolled respiration. I think, first of all, we should say something about the 
methods by which controlled respiration can be instituted. 

During the course of an anesthesia the drugs that are used are certainly 
depressant to the respiratory center. “The normal physiologic stimulus to res- 
piration is carbon dioxide. ‘Therefore, controlled respiration can be instituted, 
first, by increasing the resistance, or the threshold, of the respiratory center to 
carbon dioxide. ‘This we do by the various anesthetic drugs we use, that is, 
it takes more carbon dioxide to stimulate the respiratory center than it did 
previously. Secondly, we may produce controlled respiration by washing out 
carbon dioxide, that is, by removing the physiologic stimulus, and hence the 
patient will become apneic, either until anoxia sets in or certainly until an 
active amount of carbon dioxide is allowed to accumulate. Third, controlled 
respiration of a different sort, a peripheral type of controlled respiration, can 
be instituted by the use of muscle relaxants. 

During the course of clinical anesthesia one, two, or three of these technics 
are employed for producing controlled respiration. Probably, the most commonly 
used technic is to give a patient a depressing drug. We use morphine for med- 
ication, give cyclopropane, pentothal sodium, or other drugs that depress the 
respiratory center, and wash out carbon dioxide by compressing the rebreathing 
bag. 

What are the possibilities of harm from controlled respiration? First of all, 
we must think of the rupture of an emphysematous bleb or the rupture of 
alveoli, which would allow air to escape outside of the lung perivascularly to 
produce mediastinal emphysema. Immediately, I should say it takes a great 
deal of pressure to cause such an accident, and usually during the course of 
clinical anesthesia such a pressure is not attained. he actual amount of pres 
sure needed to rupture the lung is debatable, and no one has ever come up with 
a suitable explanation of the pressure needed to do it. It is possible, however, 
that in a patient with emphysema, an elderly patient, the use of positive pres- 
sure is attended by a greater hazard because of degenerative pulmonary changes, 
so that the lung has lost its distensibility, and rupture of the alveoli is a greater 
possibility. 

Also, with a great deal of positive pressure that increases intrapulmonary 
pressure, you can drive oxygen into the arterial blood and produce arterial 
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embolism. Again, the amount of pressure needed to do such a thing is far 
greater than the pressure used during the course of clinical anesthesia. 

So I believe you can immediately mark off the first two contraindications 
for, or dangers of, controlled respiration. 

The third disadvantage to controlled respiration is the effect on the cir- 
culation. The first work that was done on the effect of positive pressure on 
circulation used constant positive pressure, that is, there was no phase during 
the course of the respiratory cycle when the intrapulmonary pressure returned 
to normal. At all times intrapulmonary pressure was above atmospheric pres- 
sure. If you use a technic of constant positive pressure, it is true that you can 
produce depression of circulation by positive pressure breathing. However, 
the technics in current use do not employ constant positive pressure. The 
technic that is used today is intermittent positive pressure with a relatively 
short phase of positive pressure; within a minute the amount of time given 
to positive pressure is much less than the amount of time during which re- 
laxation takes place and atmospheric pressure exists in the lung. So if inter- 
mittent positive pressure is used with a long respiratory phase during which 
atmospheric pressure is reached within the intrapulmonary space, there is no 
significant effect on circulation. 

Immediately I make an exception. If a patient with low blood pressure 
from shock or a decreased blood volume is put on positive pressure breathing, 
the circulation can be severely depressed. At the present time I do not know of 
anyone who has determined how much the systolic pressure must decrease be- 
fore positive pressure breathing will produce detrimental effects. That certainly 
should be worked out. But let us say that a patient who is in fairly good 
condition will tolerate controlled respiration without any significant danger. 

Miss Shupp covered the other features of controlled respiration, with 
the advantages and the disadvantages of using it. May I add that if a long 
intrapulmonary operation is undertaken without the use of controlled respira- 
tion, or at least semicontrolled respiration, the patient will have severe respira- 
tory acidosis. 

Miss Shupp pointed out that Gibbons and his group and also Beecher 
showed that while a patient can be adequately oxygenated—in fact, the oxygen 
saturation of hemoglobin increases during the course of an operation—carbon 
dioxide cannot be removed sufficiently for the prevention of respiratory acidosis 
unless some form of controlled respiration is used. 

Capt. O’CARROLL: From where | was sitting there didn’t seem to be 
much controversy on that question. The next subject for the forum is bal- 
anced anesthesia, and I now introduce to you Mrs. Helen Lamb Powell. 

Mrs. Powe: Just what is balanced anesthesia? I have not been able 
to find any satisfactory explanation of balanced anesthesia. Gcwathmey, in the 
1920’s, combined the synergistic effects of morphine and magnesium sulfate 
with ether administered rectally for obstetrics. He called it synergistic anal- 
vesia. In other words, by the administration of drugs with synergistic actions, 


a less toxic dosage of any one drug was used. 
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Dr. Thomas, when | asked him what balanced anesthesia was, said, “Well, 
I always tell my people that balanced anesthesia is the anesthesia that the 
surgeon does not complain about.”’ 

Dr. Lundy was the first to call the administration of several drugs for 
premedication and anesthesia balanced anesthesia. His purpose was to gain 
an effect through a combination of agents that if produced by one agent would 
be undesirable. 

We all know that ether is still regarded as one of the safest anesthetics. 
However, ether without the administration of premedication can be dangerous, 
with profound depression of respiration and circulation, anoxia, and other 
complications. 

Nitrous oxide is also regarded as one of the safest anesthetics at our 
disposal, and no death has occurred from nitrous oxide if the patient received 
proper oxygenation. We all know the administration of nitrous oxide for the 
production of anesthesia without supplementing it with another anesthetic is 
very dangerous, but nitrous oxide in combination with another anesthetic 
drug is regarded as an ideal anesthetic in many clinics. “The same may be said 
of ethylene. 

Pentothal sodium like nitrous oxide is not a true anesthetic. It does 
not produce the relaxation necessary for intra-abdominal surgery. But in com- 
bination with one or more drugs it may be used to produce the degree of re- 
laxation that will please the surgeon without profound depression. On_ the 
other hand, if we attempt to control the anesthesia with just pentothal sodium 





—without supplementing it with an inhalation anesthetic or some other drug 
much of the pentothal sodium must be given that the patient is profoundly 
depressed for days; there is likely to be deterioration. 


SO 


Curare is one of the most valuable drugs that have been introduced into 
anesthesia in recent years. On the other hand, in some clinics today its use is 
forbidden, because of its misuse—its administration in profound doses. It has 
no direct effect upon circulation, but when a state of anoxia is brought about, 
that naturally depresses circulation. 

With respect to current practices in regard to balanced anesthesia, | 
don’t know that it could be called balanced anesthesia. You probably have 
heard the terms ‘‘garbage anesthesia” and “crash anesthesia.” “Garbage anes- 
thesia” and “crash anesthesia” are one and the same thing. It constitutes the 
administration of great dosages of premedication, then bringing the patient to 
the operating room and perhaps giving him a heavy dose of demerol, after 
which pentothal sodium is administered until he has not only lost consciousness 
but is in a profound state of respiratory and circulatory depression, with 
severe cyanosis before an inhalation anesthetic and/or curare is given. 

So what is balanced anesthesia? It is the administration of a combination 
of drugs for anesthesia that will bring about as nearly a normal physiologic 
state during the administration of anesthesia as it is possible to achieve. Anes- 
thesia is not a normal state. There are varying degrees of depression of both 
circulation and respiration and the danger of limitation of oxygen. So the 
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drugs we have at our disposal we should administer as carefully and as safely 
as possible. Profound depression of respiration should certainly not be coun- 
tenanced by any anesthetist, nor should circulatory depression primarily due 
to the depressing action of the anesthetics. It behooves us all to have a 
thorough knowledge of the pharmacologic action of drugs used and avoid toxic 
drugs and dosages of drugs that will bring about depression. 

Capt. O’CarRROLL: We will now hear from Dr. Krumperman, anesthesi- 
ologist at Temple University here in Philadelphia. Dr. Krumperman. 

Dr. KRUMPERMAN: It is very difficult to define balanced anesthesia. “To 
me balanced anesthesia means a combination of anesthetic agents or anesthetic 
technics that will produce ideal operating conditions while the patient is main- 
tained in as near a normal physiologic state as possible. 

Balanced anesthesia has been abused, and abused badly, throughout the 
country, and | think when Beecher condemned “shotgun” anesthesia he had a 
perfect right to do so, because it has become a tendency everywhere to use 
dosages of drugs that are detrimental to the patient’s well-being unless he is 
observed carefully. I do think that if this so-called shotgun anesthesia can 
be handled properly, there is no great damage done to the patient, but dosages 
and technics are all out of line in a fair number of places throughout the 
country. 

When I think of balanced anesthesia, I usually do not think of the com- 
bination of various inhalation anesthetic agents but of the combination of 
general anesthesia with regional anesthesia. I also think balanced anesthesia 
should be reserved for the poor risk patient. For instance, a patient in the 
older age group is scheduled for a radical intra-abdominal operation for carci- 
noma. You feel that the best operating field would be produced by spinal anes- 
thesia or epidural anesthesia, yet you know the patient’s physiology would be 
yreatly disturbed if the level were adequate to permit the operative procedure 
to be performed. 

Therefore, if you could obtain abdominal relaxation and still take care of 
abnormal reflex disturbances and discomfort from traction that the patient would 
have if regional alone were used, this is the type of patient on whom to use 
a combination of regional and general anesthesia, whether it be with pentothal 
sodium, nitrous oxide, cyclopropane, ether, or ethylene. 

A fair number of people have misused pentothal sodium with regional 
anesthesia as a form of balanced anesthesia. Pentothal sodium, as you know, 
is classified as an anesthetic agent, but its anesthetic properties are nil unless 
used in rather large doses. ‘Therefore if a spinal or epidural block is poor and 
the surgeon happens to get out of the operative field and causes pain to the 
patient, the situation is rather difficult to control with pentothal sodium alone. 
If you have poor regional anesthesia, the proper technic to use to balance it 
would be some form of inhalation anesthesia. It could be pentothal sodium- 
nitrous oxide but not pentothal sodium alone. Or it could be any of the other 
general anesthetic agents that are available. 

Curare is a wonderful adjunct to general anesthesia. But there again it is 
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an agent that has been misused and is now being abused by the surgical profession. 
Surgeons are blaming curare for a lot of the complications that are occurring 
not only in the immediate operative period but also in the post-operative period. 
We must use the muscle relaxants cautiously and not use them in too large doses. 
With the skill that most anesthetists should be able to attain after a few years 
of administering anesthesia, the dosages in which and the frequency with which 
these curare preparations are used can be minimized. ‘hey are needed, but I do 
think they should not be used to excess. 

Surgical procedures for which | feel combined anesthesia is essential are 
those in the upper abdominal field, such as gastrectomies. For example, a surgeon 
may be unable to determine whether or not he is going to perform a subtotal or 
total gastrectomy until he has opened the abdominal cavity. If you have prepared 
for the major portion of the operation, which may be total gastrectomy, by admin- 
istering spinal or another type of regional anesthesia and supplementing or com- 
plementing it with inhalation anesthesia, then there is no delay in the operation. 
‘The surgeon can progress from the abdomen into the chest, if necessary, without 
a lot of fuss, and it reduces the operative time for the surgeon and the patient, 
and therefore postoperative morbidity and possibly mortality will be lessened. 

We should continue to use balanced anesthesia but be careful in the choice 
of the agents used and be careful to use it only on patients for whom we feel 
it is indicated. I don’t feel that all patients need balanced anesthesia. I think it 
is a technic to be reserved for the poor risk patient. 

Capt, O’CARROLL: The next subject that we are going to take up is respira- 
tory obstruction and laryngospasm. I will now introduce to you Miss Margaret 
Sullivan from the Roosevelt Hospital, New York City. 

Miss SULLIVAN: Respiratory obstruction is the plague of all anesthesia, 
and I am certain that it is a condition that every person in this audience has 
not only encountered but has contributed to its production along with the 
accompanying complications. 

Technic must be considered as a contributing factor in the production of 
respiratory obstruction. One of the questions submitted for discussion reads as 
follows: “Is any technic available that disguises the signs of respiratory obstruc- 
tion?” ‘To this question I must answer that some opponents of the mechanically 
controlled respiration technic cite it as being the one method in which the anes- 
thetist is not aware of respiratory obstruction. From my own experience with 
mechanical control of respiration, which is by no means so extensive or varied 
as that of Miss Shupp, I think it is perhaps the one technic that presents the 
earliest signs or indications of respiratory obstruction. The anesthetist must very 
closely observe the operative field, or rather the inflation and deflation of the 
lungs. This technique offers the opportunity to note the lack of respiratory 
obstruction or, if such a condition should develop, to observe the first indication 
that all is not well within the lungs. Evidence of obstructing material, such as a 
tiny broncholith, is immediate with this technic. 

I think that any anesthetic agent or adjuvant to anesthesia can be a con- 
tributing factor in disguising the signs of respiratory obstruction. Chloroform in 
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the lower planes of anesthesia, pentothal sodium, avertin, and curare and curare- 
like preparations all produce a diminished minute volume. This tends to invite 
respiratory obstruction. 

The next question deals with the anesthetist. “In what way or ways does 
she or he contribute to the production of respiratory obstruction?” I think we 
could devote the greater part of this morning to a discussion of the role of the 
anesthetist in the production of this condition. The anesthetist who permits a 
high concentration of ether during induction, a concentration of cyclopropane that 
is too high, who fails to establish a patent airway with either a pharyngeal air- 
way or an intratracheal catheter, who fails to remove secretions from the pharnyx, 
trachea, or bronchus, who fails to adjust the head and neck to support the jaw 
after the insertion of an airway is solely responsible for the obstruction that de- 
velops. These are but a few ways in which the anesthetist violates the principles 
of safe anesthesia. 

Failure to institute prompt treatment is perhaps the greatest sin that can 
be committed in the presence of respiratory obstruction. We are well aware of 
the steps to be taken to right this condition. Some anesthetists resort to the use 
of drugs. It is my feeling that providing a patent airway, administering oxygen, 
and/or altering the level of anesthesia are the best methods to be employed. 
Atropine has been used for the treatment of laryngospasm that resulted in respir- 
atory obstruction. Curare has no place in the treatment of respiratory obstruc- 
tion, although this drug has been employed for the relief of laryngospasm. 

To the question, “Is intratracheal intubation necessary to prevent respira- 
tory obstruction ?” I state with emphasis, “No.” 

The next question for consideration should be read in full: “How do agents, 
technics, the anesthetist, and the surgeon contribute to the production of laryngo- 
spasm? Are certain drugs, such as barbiturates, curare, atropine, and high con- 
centrations of inhalation agents, or methods more prone than others to produce 
laryngospasm ?” 

Let us first consider the agents. It is an accepted fact that pentothal sodium 
does tend toward the production of laryngospasm, and it is likewise an accepted 
fact that laryngospasm usually occurs during the induction period. Why? Because 
this time finds the anesthetist involved in attending to so many details that his 
or her attention may be momentarily diverted, or the exact level of anesthesia 
may not be fully evaluated. Laryngospasm may occur during other periods of 
anesthesia, but only if the level of anesthesia is not sufficiently deep for the 
operation to be performed. 

Atropine and curare are employed by some anesthetists for the relief of 
laryngospasm ; thus we cannot consider them as drugs that aggravate the larynx. 

It is my feeling that one of the greatest contributing factors in the produc- 
tion of laryngospasm is the pharyngeal airway. All too frequently the airway is 
inserted when the level of anesthesia is not sufficiently deep. Is there any anes- 
thetist who has not been witness to the sequence of events that follows the inser- 
tion of a pharyngeal airway under light pentothal sodium anesthesia ? 

The surgeon contributes to the production of laryngospasm only insofar as 
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the anesthetist permits him to work under light anesthesia. I again refer to the 
agent pentothal sodium, for it is so frequently employed when laryngospasm does 
occur. We all have observed an attempted dilation of the rectal sphincter in the 
presence of light anesthesia, particularly when a barbiturate and some of the 
less potent agents have been employed. We all are aware of what follows. The 
same may be said for upper abdominal operations in the presence of light anes- 
thesia. The agent, the technic, or the surgeon cannot be blamed; the anesthetist 
is entirely responsible. He or she is the person who should have full knowledge 
of the sequelae that will develop with each agent and technic. 

The signs of oncoming laryngospasm may be overlooked. The level of anes- 
thesia may not be correctly ascertained. Who or what is responsible? ‘The 
anesthetist. 

The anesthetist who fails to recognize the signs of obstruction or laryngo- 
spasm, who fails to appreciate the cause of either condition, who fails to institute 
immediate and adequate corrective treatment, be it the administration of oxygen 
or drugs, must assume full responsibility for all that ensues. 

In conclusion, permit me to repeat the thought which I have been attempting 
to bring to you; not the agent, not the technic, not the surgeon, but the anesthetist 
is the one who either produces or prevents respiratory obstruction or laryngo- 
spasm. 

Capr. O’CARROLL: We are now going to hear from Dr. George R. Brigh- 
ton, the attending endoscopist at the Roosevelt Hospital, New York City, and 
he will probably be able to tell us all about laryngospasm. 

Dr. BricguHTon: | feel somewhat like a ‘Taft supporter at an Eisenhower 
rally. | want of you and demand something of you. I am not only an endoscopist 
but also an otolaryngologist. ‘That speaks for itself when you speak of laryngo- 
spasm. 

Most of you may think of the larynx as the organ of phonation. Actually 
that is only one small part of its history. It goes back a long way in evolution. 
At the opening of the swim bladder of the fish are a group of muscles that act 
as a sphincter. ‘hat sphincter enables the fish to get away from its enemies 
because he can swim longer than his enemies can in water without oxygen. 
So remember that there is a psychologic reaction in laryngospasm. It is not all 
due to the anesthetist, as we have just heard. When you anesthetize a patient, 
you have a decerebrate animal, and that animal has a subconscious. In that sub- 
conscious is fear, and many times you will have a patient get laryngospasm in 
spite of the fact that you have been extremely careful in your induction and 
have used the most perfect technic and all of the drugs at your command. You 
still have laryngospasm. And | think to a large extent it goes back to the fear 
complex connected with the operation of the swim bladder of the fish. It may 
seem farfetched, but I do think there is something in that philosophy. We have 
never been able to prove the hookup with the nervous system, but it certainly 
does occur. 

Latyngospasm is also due to mechanical obstruction. You get mechanical 
obstruction first, and then you get laryngospasm. We have made a revolutionary 
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change in the naming of some of our instruments. One of them is a tongue de- 
pressor. We now call that a tongue elevator, and you would be surprised what 
a difference it has made in laryngeal obstruction. I think you should go back to 
your operating rooms and simply tell your operating room supervisors that you 
no longer have tongue depressors; you have tongue elevators. It has made a tre- 
mendous difference in our technic both in anesthesia and in surgery. 

Now, as Miss Sullivan asked, is there any technic of anesthesia that is a 
guarantee against respiratory obstruction? I say “Yes,” there is a technic, and 
that technic is very careful induction. So many of us are in a hurry. We push 
our anesthetists and say “Come on, let’s get this patient under. We don’t have 
all day.”” This makes the anesthetist push the induction, which causes respira- 
tory obstruction, which causes laryngospasm. 

Miss Sullivan, I think, has touched on the way the anesthetist can help in 
removing the material that causes respiratory obstruction. ‘The surgeon to a 
great extent can also help, because respiratory obstruction often occurs after the 
patient has been prepared by the anesthetist and the surgeon takes over, par- 
ticularly the otolaryngologist. We are in the way most of the time, and we are 
apt to push the chin down or change the position of the head without paying 
much attention to the patient’s respiratory efforts. It is difficult for the anesthetist 
to say to the surgeon, “You are causing obstruction.” 

As to the use of intubation to control laryngeal obstruction, I, for one, am 
completely opposed to routine intubation. I think anesthetists who say, “We use 
it on every patient we operate on,” should be suspect. 

The simpler technics in anesthesia can do away with laryngospasm and 
laryngeal obstruction only if they are properly applied and the proper anesthetic 
agents used, 

There was one question, “Are drugs effective in the relief of respiratory 
obstruction or laryngospasm ?” We have had some rather interesting experiences 
in doing laryngeal examinations under general anesthesia. The patient would 
be in third plane anesthesia, but the minute the laryngoscope was put into the 
larynx, the larynx would go into spasm. In cases of that sort topical anesthesia 
before general anesthesia will give you an anesthetized larynx with no reflex, so 
that you can have a fairly light general anesthesia and still be able to carry out 
the examination properly. 

The problem of laryngospasm and laryngeal obstruction, particularly to us 
in otolaryngology and bronchoesophagology, is extremely important, and I appre- 
ciate very much the opportunity of talking to you this morning, because many 
times you and | have the same problem and have to work it out together. 

Capt. O’CARROLL: I am sure that all the people on the forum with me 
will agree with Dr. Brighton that the nervous system is hooked up with laryngo- 
spasm. I am sure we have all had some laryngeal irritation this morning even 
before we started to approach this microphone. 

We will now hear something on the subject of atropine, and Miss Mar- 
gherita Powers, from Johns Hopkins Hospital, will be the first speaker. 

Miss Powers: “What are the effects of atropine on the respiratory func- 
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tions, circulation, the vagus nerve, and the heat-regulating mechanisms ?” 

Atropine has two separate actions affecting most of the organs of the body. 
The centers in the brain are stimulated, and the transmission of impulses from 
postganglionic craniosacral nerves to smooth muscle is interrupted. The specific 
effect on any organ or tissue is the function of the dose. 

When administered as part of preanesthetic preparation, the dose of atropine 
is usually about 0.5 mg. In this dosage the respiratory center is stimulated, and 
the depressing effects of morphine or similar drugs are counteracted. In addition, 
the transmission of impulses from the vagus nerve to the bronchial muscles and 
the secretory glands of the respiratory tract is interrupted. ‘Through these three 
effects, central stimulation, bronchial dilatation, and suppression of secretions, 
respiratory minute volume is increased. 

Atropine has little direct action on the myocardium but causes cardiac slow- 
ing in doses of | mg. or less, by stimulating the nucleus of the vagus nerve. In 
persons in the extremes of age and in Negroes the cardiac slowing is less notice- 
able. With larger doses vagal inhibition is masked by the blocking action of 
atropine between the vagal terminations and the effector cells. Blood vessels, 
other than those in the splanchnic area, are dilated. “Vhe blood pressure is not 
usually altered by average doses. 

Although peripheral vascular dilatation, under other circumstances, encour- 
ages heat loss, with atropine body temperature tends to increase because of the 
reduction in secretion of sweat and an increase in metabolism. Little evidence 
exists of direct effect on the temperature-regulating center. 

“Is atropine effective against laryngospasm?” This has been covered fairly 
carefully in the previous discussion. The use of atropine to prevent and treat 
laryngospasm is widespread if one believes the literature. By reducing secretions 
atropine can be helpful in preventing spasms caused from local irritation of 
secretions. But as a treatment for laryngospasm there is no pharmacologic basis 
for its use. Atropine in the usually recommended doses has no effect on striated 
muscles. ‘The muscles of the vocal cords are striated, even though they are 
innervated by the vagus nerve. 

“In what types of cardiac disturbances is atropine indicated?” If atropine 
is to be used to treat cardiac disturbances, two points should be kept in mind: 
(1) Atropine prevents vagal inhibition of the heart whether reflex or direct. 
(2) Small doses (less than | mg.) will not interrupt completely impulses from 
the vagus. Effective treatment of sinus arrhythmias, ectopic beats, A-V_ blocks, 
premature systoles, and bradycardias, regardless of origin, is reported. However, 
some difference of opinion exists as to whether atropine is the best drug for any 
of these. Procaine, digitalis, quinidine, and epinephrine are also recommended. 
Internists and cardiologists have more faith in digitalis and quinidine usually. 

“Does atropine as premedication disguise the signs of asphyxia?” Altera- 
tions in pulse rate, blood pressure, and respirations are generally considered the 
best signs of asphyxia. All of the drugs used as preanesthetic medication cause 
some variation in one or more of these. With atropine the onset of bradycardia 
may be delayed, and the blood pressure and respiratory changes may be abrupt 
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and slow in appearing. Little experimental work has been reported on this ques- 
tion. Reports of clinical observations are not very convincing, particularly when 
we remember that deep anesthesia also masks the same signs. 

“Does the use of atropine contribute to the occurrence of convulsions?” By 
suppressing the secretion of sweat and increasing metabolism, atropine is possibly 
a factor in the production of convulsions. But it is only one of many factors. 
Inadequate exchange of respiratory gases, fever, high environmental temperature, 
malfunction of the temperature-regulating center, toxic disease, electrolyte and 
fluid imbalance, and the technic of anesthesia are all considered contributing 
factors. Some of these are beyond our control; others we can control to some 
degree. Before indicting atropine, we should, as far as we are able in every anes- 
thesia, insure adequate exchange of oxygen and carbon dioxide, provide proper 
fluid replacement, and discourage heat retention. 

“Does the use of atropine contribute to postoperative pulmonary complica- 
tions?” We occasionally hear of a patient who has received too little or no 
atropine as premedication. In this patient the respiratory secretions were so pro- 
fuse as to interfere with respiratory exchange and the establishment or mainte- 
nance of anesthesia. Whether the patient should be given atropine in such a 
situation is a controversial question. It has been stated that atropine will thicken 
the mucus, and that this will lead to atelectasis. It seems unreasonable that any- 
one would believe that atropine could have direct action on mucus bubbling in 
the lungs. However, as a result of inhibition of further secretion and bronchial 
dilatation, the increased airflow in the bronchial tree may lead to the evaporation 
of water from the mucus making it viscid. Deepening the anesthesia, if this can 
be accomplished, will produce the same effects. Aspiration of the pharynx or 
tracheobronchial tree is usually of very temporary or no help. If atropine is 
given, good postoperative care will probably prevent atelectasis. 

“Should atropine be used routinely as premedication? If not, are there 
specific indications for its use?” The advisability of inhibiting the secretion of 
mucus and saliva during general anesthesia is probably unquestioned. It should 
be remembered, however, that scopolamine is a better drug for this purpose, 
although many consider it more toxic. Furthermore, the idea that the usual 
preanesthetic dose of atropine will reduce cardiac irregularities is unproved. On 
this basis, scopolamine may be substituted. 

The use of either atropine or scopolamine before regional anesthesia causes 
the patient unnecessary discomfort in the form of an objectionably dry mouth. 
If general anesthesia becomes a necessity, atropine or scopolamine may be admin- 
istered intravenously before beginning the induction. 

Capt. O’CARROLL: Our second speaker on the subject of atropine is Dr. 
Duncan A. Holaday, from the Presbyterian Hospital, New York City. Dr. 
Holaday. 

Dr. Hotapay: In 1940 Goodman and Gilman in their textbook outlined 
the experimental and clinical information on atropine. Its clinical use dates 
back to very ancient times when it was used for its mydriatic effects. Pharmaco- 
logic studies on atropine date back about a hundred years or more. And yet 
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there is a great deal that we don’t know about it. Miss Powers has just reviewed 
for you much of what we do know about it, and I am going to take a minute 
to discuss some of the things that we don’t know about it. 

First, in brief recapitulation of what we do know. Atropine has two sites 
of action, central and peripheral. Centrally it stimulates most of the medullary 
centers and many higher centers. It may have some depressant action, as is indi- 
cated by its use in the treatment of parkinsonism, and yet this may not be a 
directly depressant action but a stimulating action having its effect by stimulat- 
ing centers that inhibit the gross movements characteristic of parkinsonism. 

Peripherally, it acts as if it paralyzed the postganglionic craniosacral nerves 
to smooth muscles and glands. It does not interfere with the production of 
acetylcholine. Apparently, as was indicated by the work of Clark in 1926, it 
competes with acetylcholine. Moe and collaborators in 1950 disproved the dis- 
placement theory of its action against acetylcholine in working with the pressor 
response to acetylcholine. 

Atropine may have some direct effects upon myocardial tissue, although this 
is in dispute at the moment. It has some mild anticholinesterase activity, as was 
indicated by the work of Scholler in 1942. Marazzi in 1938 showed that it had 
some ganglionic blocking action. “This has been confirmed by work that Koelle, 
Kamijo and I have done in recent months. So much for what we know about it. 

We will consider for a moment what we don’t know about it. In the first 
place, we have no idea as to what its mechanism of action is on the central nervous 
system. It has been the consensus until recently that synaptic transmission in the 
central nervous system was almost certainly not humoral or chemical and most 
probably electrical. If this theory obtains, there is little rational basis for be- 
lieving that atropine has any effect centrally. However, di-isopropyl fluoro- 
phosphate and other anticholinesterases have been shown in recent years to have 
striking effects upon the central nervous system, and the evidence that a humoral 
mechanism may obtain is increasing. Atropine is useful in depressing the unde- 
sirable actions of di-isopropyl fluorophosphate, acetylcholine and eserine on 
the central nervous system. It may well be that it has a mechanism of action 
similar to that which obtains peripherally. 

Regarding its peripheral mechanism of action, it would appear to act as 
curare does, that is to block the effects of liberated acetylcholine upon the recep 
tor cells. That atropine primarily affects smooth muscles and glands, that curare 
blocks skeletal muscle, and that tetraethylammonium blocks ganglionic trans- 
mission is said to be due to the specificity of the receptor substance in the reacting 
end-organ. 

That atropine efficiently blocks the action of acetylcholine at all muscarinic 
points of action but has a rather poor action upon the effects of vagal stimulation 
on the small intestine has been laid to the fact that the nerve endings going 
to the smooth muscle of the intestine are inside the cell at a site where atropine 
does not have access. This is mostly opinion, and there is little direct proof for it. 
Histologic studies of the smooth muscle of the intestine do little to clarify the 
point, the usual methods not being adequate to study these small structures. 
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However, certain histologic studies, including the work of Cajal, indicate that 
the nerve endings of the postganglionic nerves in the plexuses of the intestine do 
exhibit end plates that appear to be extracellular. 

Another piece of evidence that may eventually help to clarify this matter has 
come from a French worker who has isolated buteryl choline from the smooth 
muscle of the bowel of the ox. It is perhaps that the normal transmitter of the 
postganglionic impulse in the intestine is not acetylcholine but some other 
choline ester, perhaps buteryl choline, and atropine may not be nearly so effective 
in competing with this transmitter as with acetylcholine. 

Atropine is generally conceded to have no effect upon skeletal muscle. How- 
ever, extremely large doses can be shown to modify the response to electrical 
stimulation of efferent motor nerves to skeletal muscle. 

Regarding the problem of the efficiency of atropine in overcoming laryngo- 
spasm, I have no good opinion at all upon its clinical efficacy. I have tried it only 
once or twice. In one instance I thought it got me out of a rather difficult situa- 
tion. I used two or three | mg. doses administered in rapid succession. | was 
using every other remedy at the same time, so | could not prove that atropine 
had any effect. Most people who say that atropine may have a beneficial effect 
upon laryngospasm have to rely upon the same kind of evidence. Nevertheless, 
the possibility has been raised, and there may be some basis in fact for it. 

‘Two new facts have been uncovered recently that may eventually lead to 
an understanding of this question. Youmans at the University of Wisconsin 
described some very interesting experiments at the recent Pharmacology Society 
meeting. Stimulating the motor nerves directly in the severed sciatic, he was able 
to show that ether has a curareform action on a rather special preparation. He 
administered curare by slow drip to anesthetized dogs just to the point where there 
was slight interference with neuromuscular transmission. In such a preparation he 
could then administer ether and show a striking block of neuromuscular trans- 
mission to skeletal muscle at a time when the respiratory effects from the ether 
were just becoming apparent. This did not show up in every experiment. The 
one common denominator that he found in the study was atropine. In those 10 
to 12 kg. dogs that had received premedication of 1/100 gr. atropine, he found 
an exquisite effect of this small dose of atropine upon the neuromuscular junction. 

There may be effects, important effects, upon the larynx, which, although 
it is a striated muscle group, is not a muscle group having the same phylogenetic 
or ontogenetic derivations as most of the peripheral voluntary muscles, arising 
as it does from the branchiomeric muscle groups. 

A second fact that may eventually help to clear up this particular problem 
concerns studies having to do with a rather obscure system going to skeletal 
muscles. Kuffler and his associates in recent years described the small fiber 
system going to skeletal muscles. Very briefly, in the frog this consists of nerve 
fibers half or less than half the diameter of the usual large alpha motor fibers 
that innervate skeletal muscles. Stimulation of these small efferent fibers in the 
frog’s rectus produces a tonic response, not a twitch response such as one gets 
from stimulation of alpha motor fibers. 
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In mammals, the species we are primarily interested in, Kuffler was not 
able to demonstrate any motor responses to stimulation of these small nerves. ‘They 
are present. He has described them in large representation in the sciatic nerve of 
the cat. The function that he ascribed to them is that they send motor impulses 
to one of the two primary proprioceptive organs in the muscles, namely, the muscle 
spindles. Impulses coming from muscle spindles which by monosynaptic path- 
ways modify the response of the anterior horn cell to impulses playing on the 
anterior horn cell. An article by ‘Tasaki and his associates raised the point 
that these may actually be motor fibers in the same sense that they are in the frog. 
Again I call your attention to the fact that the striated muscle of the larynx is 
not an ordinary group of musculature. Aside from its ontogenetic derivation, its 
function is considerably different from that of most of the skeletal muscles. 
It is an organ in which tonus plays a great role in its ordinary work. That nor- 
mal tonus has anything to do with the tonus that we see in laryngospasm I don’t 
necessarily mean to imply. However, the possibility certainly exists. 

One more fact to bring out the point of this story. In the frog the motor 
fibers from anterior horn cells to the skeletal muscle of the rectus are exquisitely 
sensitive to blockade by curare. Atropine has very little effect upon neuromuscular 
transmission from these fibers. However, atropine does have a much greater effect 
in blocking the effects of stimulation of the small fiber system to this muscle. 

I have not been able to find any information upon the effects of atropine on 
the small fiber system in mammals. I am not sure any work has been done. 

This is a very provocative problem, and one that I hope more work will 
soon clear up. In the meantime there is good reason to keep open the question 
as to the efficacy of atropine on laryngospasm from a theoretical if not a clinical 
point of view. 

Capt. O’CARROLL: Our next subject will be muscle relaxants, and Mrs. 
Opal M. Schram, from Wesley Memorial Hospital, Chicago, will be the next 
speaker. Mrs. Schram. 

Mrs. ScuraM: The problem of the use and misuse of the muscle relaxants 
never fails to bring forth innumerable varying opinions. “The committee has 
offered eight questions concerning curare, and I shall introduce the discussion of 
this subject by presenting my answers to these questions. 

The first question: “Under what conditions are muscle relaxants used as a 
substitute for adequate anesthesia ?” 

All of us are aware that muscle relaxants do not produce either narcosis 
or relief from pain, and hence that anesthesia is necessary. The difference of 
opinion apparently lies in the degree of anesthesia believed to be necessary. In 
our hospital we are accustomed to using upper second plane anesthesia for ab- 
dominal surgery. I am told that curare is used by some to keep the patient on 
the table with anesthesia so light that there is imminent danger of returning 
consciousness. This would constitute using the drug as a substitute for adequate 
anesthesia and would, in my opinion, be quite improper. On the other hand, to 
use Curare to quiet a vigorous, muscular, young patient who is requiring an ex- 
cessive amount of pentothal sodium seems to me justifiable. 
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The second question: “Does the respiratory depression following adequate 
curarization have ultimate ill effect ?” 

It is the responsibility of the anesthetist to maintain adequate respiratory 
exchange throughout anesthesia, and if this is done no harm will result during 
this period. It is the anesthetist’s further responsibility to make as certain as 
possible that the respiratory exchange will be adequate during the immediate 
postanesthesia period, which means active, functioning intercostal muscles at the 
completion of the operation. Inadequate ventilation after operation should not 
be permitted. The literature reports postoperative atelectasis and death follow- 
ing curarization, but in most of the reports that have come to my attention 
curare was used in a more radical way than we are accustomed to using it. How- 
ever, in some of these case reports the technic and dosage did not seem radical, 
so there may be occasional unusual delayed effects for which we should be on the 
alert. The article to which I| refer is in The Journal of the American Medical 
Association, April 29, 1950, Foyger’s article on ‘Fatalities following the use 
of curare.” 

“Are the adverse effects of muscle relaxants always reversible ?” 

One of the requirements of a good anesthetic drug is that its effects be 
reversible. Muscle relaxants qualify in this regard to about the same extent 
that anesthetic drugs do, with the exception that any drug given intravenously 
is attended by greater hazards because it is so easy to administer, and a gross 
error in dosage may be made. I would say that the adverse effects of muscle 
relaxants are reversible if the dosage is carefully individualized, and if the 
patient is not hypersensitive as is the patient with myasthenia gravis. 

“Are the known antidotes to muscle relaxants always effective? Are the 
antidotes in themselves dangerous ?”’ 

The antidotes for muscle relaxants, as is true of antidotes for other drugs, 
may be ineffective and may be dangerous. While the careful anesthetist has 
little use for antidotes of any kind, the antidotes for muscle relaxants are com- 
paratively safe and effective. 

“What ill effects may result from repeated doses of muscle relaxants?” 

d-Tubocurarine chloride, d-tubocurarine dimethyl ether, and flaxedil all 
have cumulative effects, and prolonged depression of the muscles of respiration 
may follow repeated doses. The greatest danger is present when the patient 
has left the care of the anesthetist and the reduced respiratory exchange may not 
be recognized by the attendant in charge. 

Syncurine is not cumulative in action; on the contrary it becomes tachy- 
phylactic, and repeated doses are ineffective in producing muscle relaxation. How- 
ever syncurine has such pronounced depressing effects on respiration that this is 
a frequent complication following its use. 

Judging from the reports in the literature, postoperative atelectasis is the 
complication we have to fear. In our hospital we use a muscle relaxant in ap- 
proximately 1,800 out of 6,500 surgical cases per year and have been doing so 
for a number of years and so far have had no such complication. 
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“Are there dangers in the wide use of combined solutions of muscle relax- 
ants and other agents ?” 

It is probably safe to assume that this question refers primarily to the com- 
bination of a muscle relaxant with pentothal sodium, such as the Baird solution 
or some modification of it. I cannot answer this question fairly as I am not 
accustomed to using a combined solution. If the patient’s need for curare was 
always in direct proportion to his need for the sleep-producing drug, and if the 
two drugs were mixed in the proper proportion, the method should be effective. 
But if these variables were not all in balance, it would seem that there would 
be danger of inadequate or excessive effects of one or the other of the drugs. 
I know that those are fighting words, and I know many anesthetists use the 
combined solutions very successfully. As I say, | haven’t had that experience. 

“What are the dangers of histamine-like reactions of muscle relaxants? 
Which muscle relaxants are less prone to produce histamine-like actions?” 

The histamine-like effects that are reported to attend the administration 
of muscle relaxants are decrease in blood pressure, bronchospasm, and bradycar- 
dia. In the experience of our anesthesia department such complications have been 
so rare as to be almost nonexistent. The antihistaminics, isuprel | cc. of 1:50,000 
or aminophylline 250-300 mg., may be used to treat such reactions. Every 
new muscle relaxant that is introduced is said to have less histamine-like effects 
than its predecessor, hence syncurine, mytolon chloride, and succinyl choline are 
at present reported to have the least of such effects. 

“What can be considered safe practice in the use of curare?” 

The muscle relaxants should not be used by an anesthetist who is not 
sufnciently experienced to recognize inadequate respiratory exchange and com- 
pensate for it in any way that is necessary. Cautious, individualized dosage should 
be strictly adhered to, and the anesthetist should always be willing to change 
her plan if the reaction of the patient is unfavorable. The anesthetist should 
remember that curare is an adjunct to anesthesia, not a substitute for it. 

If good judgment and common sense are employed in the use of curare, 
I believe that it can make anesthesia safer and more pleasant for the patient, 
more satisfactory for the surgeon, and easier and more satisfying to the anes- 
thetist. 

Capt. O’CARROLL: | have a question here for Dr. Holaday: “Does atro- 
pine stimulate or depress the vagus ?” 

Dr. Hovapay: Atropine depresses transmission of nerve impulses from 
the postganglionic craniosacral fibers of the vagus; it does nothing but depress 
at that site. 

It has been said that small doses of atropine can stimulate the dorsal 
motor nucleus of the vagus. One may see bradycardia in some individuals. It is 
very difficult or impossible to demonstrate this in experimental animals. But in 
man it has been seen. ‘The medullary-stimulating action on the dorsal motor 
nucleus of the vagus is overcome very easily by the peripheral blocking action. 
In any event it is usually very transitory, and this action disappears shortly after 
the dose has been given. 
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Dr. STONE: There is a question: “Do you use controlled respiration in 
thoracic surgery?’ We do in almost every case that we do, yes. 

“In your hospital, do you weigh sponges during operations? How is actual 
blood loss calculated by this method?” We weigh sponges in some instances. 
We do not do it routinely. Dry sponges are weighed, and the average weight 
of one dry sponge is calculated. Dry sponges are used during the operation, and 
each sponge is weighed after its use. The total weight of the wet sponge repre- 
sents the sum of the weights of the dry sponge plus the blood it contains. The 
weight of the dry sponge, therefore, is subtracted from the total weight, which 
gives the weight of the blood. One gram of blood equals about 1 cc. Thus the 
volume of blood loss can be calculated. 

Capt. O’CARROLL: Question for Miss Shupp: “Is there not a real need 
at present for a positive-negative mechanical respirator that will respond to 
the needs of the patient when controlled breathing is indicated ?” 

Miss Suupp: There is a respirator, the E & J, that will deliver positive 
and negative pressure or positive pressure without the negative pressure. “This 
respirator also will act as a demand or semi-demand type in cases where spon- 
taneous respiration is resumed. 

I may also state that research work is going on at the present time with 
negative-posjtive pressure anesthesia. 

“Tf you were using an explosive gas along with a respirator with a motor— 
especially in pulmonary operations where cyclopropane is used—is using the 
machine advisable?” The respirator that uses air pressure should not be, and 
in our experience has not proved to be, any more an explosion hazard than man- 
ual pressure on the rebreathing bag. Any respirator that uses a motor, even 
though it is an approved motor, would, I should think, increase the explosion 
hazard. And if you had a leak in the rebreathing bag and had explosive mixtures 
of ether or cyclopropane or ethylene, you would increase the hazard. We are 
very, very careful that we use rebreathing bags that have no leaks in them. 

Dr. Hotapay: At Presbyterian Hospital we have a Rand-Wolfe respirator, 
which is motor driven. We use it all the time for thoracic operations with ex- 
plosive mixtures, both cyclopropane and ether. We feel it is a very reliable 
machine as regards explosion hazard. 

Dr. STONE: “Do you feel controlled respiration has a future place in upper 
abdominal operations without an open chest?” Yes. If you ever used controlled 
respiration for an upper abdominal operation and compared the conditions with 
those when a patient is breathing voluntarily, you would find a vast difference 
in the operating conditions. In one situation you have passive breathing, and 
in the other you have muscles that are actively contracting. There is also a lot 
more activity of the upper abdominal viscera. Controlled respiration gives a 
very quiet, relaxed operating field. 

“What do you feel is the anesthetic of choice in most cases of thoracic 
surgery in adults and children?” I believe, and this is my own personal opin- 
ion, that cyclopropane is probably one of the best drugs to use. But of course 
you can use most any drug, and I should not say it is the best method. It cer- 
tainly is a method which has a great deal of merit. 
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COMMENTS ON THE USE OF THE 
CHANDLER HORSESHOE FOR OPERA- 
TIONS IN THE PRONE PosiTI0ON.—As 
all anesthetists have learned from ex- 
perience, operations done in the prone 
position usually present the definite 
problem of maintaining a clear unem- 
barrassed airway for the patient. Sand- 
bags and many other devices have been 
used for years to support the patient 
and allow a clear respiratory exchange. 
The use of the Chandler “horseshoe”’ 
has almost entirely eliminated this 
problem for the author. 

This “horseshoe” is a rubber-cov- 
ered support that is filled with specially 
prepared horsehair, which does not 
tend to squash with weight upon it. 
It is distributed by V. Mueller & Co., 
Hospital Equipment Suppliers. It 
comes in three sizes, large, medium, 
and small, but I have found the 
medium size to be adequate for almost 
all patients. A very large patient may 
require some extra support from a 





small sandbag or two, but average 
patients, including children, fit the 
support perfectly. A face towel is used 
for a covering. 








The patient is placed on the support 
so that the top of the “horseshoe”’ rests 
about one inch below the top of the 


sterum. The bottom parts of the 
“horseshoe” then support the sides of 
the chest cage, thus allowing a free 
respiratory exchange (see figures) .— 
J. PAULINE BENEFIEL, R.N., Indian- 
apolis. 


A STYLET FOR INTRATRACHEAL 
TuspEs.—As every one knows in pass- 
ing intratracheal catheters, it ofttimes 
becomes necessary to use a stylet. We 
have tried different kinds including 
copper stylets and pieces of welding 
rod. None of these was satisfactory 
because there was too much difference 
between the size of the stylet and 
the bore of the tube. In shopping 
around for something better, we came 
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Improvised stylet for intratracheal tubes. 





across what seems to be the ideal stylet. 
It is made of aluminum and has a 
smooth surface. It is made from a 
“Boye” crochet hook, size J. We 
filed the hook off and bent it slightly. 
To keep it from slipping too far into 
the catheter a Telefon washer, which 
comes with each gas tank, was slipped 
on the right distance and taped in 
place. The stylet is adaptable to tubes 
size of a No. 7 Portex and larger. 
The accompanying illustration shows 
what it looks like originally and as 
a stylet—Hueu Srearns, R. N., and 
Forrest L. Prive, R. N., Hinsdale, 
Il. 





STERILIZATION OF Drucs FoR SPI- 
NAL ANESTHESIA.—Prompted by an 
article in Anesthesiology in regard 
to the sterilization of drugs for spinal 
anesthesia, the anesthesia department 
in this hospital adopted the method of 
autoclaving such drugs with the spinal 
sets at 240 F., 17 pounds pressure 
for twenty minutes. 

In each set are placed those drugs 
that are most commonly used, namely, 
pontocaine crystals, 10 per cent dex- 
trose solution, vasoxyl-procaine, and 
epinephrine ampules. In addition 
drugs that are used upon occasion, 
namely, heavy nupercaine, ephedrine 
sulfate, procaine crystals, pontocaine 
solution, are autoclaved in individual 
small jars and may be reautoclaved 
three or four times without affecting 
the drugs in any way. 


This procedure has proved to be 
entirely satisfactory and saves an im- 
measurable amount of time. To quote 
Walton’, the author of the article in 
Anesthesiology : “The above technique 
simplifies the procedure of spinal an 
esthesia, reduces the danger of bac- 
terial contamination, and eliminates 
the decided danger of the antiseptic 
soaking solution entering a cracked 
ampule. If a neurologic complica- 
tion does occur, at least one possible 
cause is automatically eliminated.”— 
Capt. MARIAN WATERHOUSE, 
A. N. C., Fort Devens, Mass. 


1. Walton, F. A.: Correspondence to the 
editor. Anesthesiology 13:441, July 1952. 





The eighteenth qualifying ex- 
amination for membership in the 
American Association of Nurse 
Anesthetists will be conducted on 
Saturday, November 14, 1953. 


The deadline for completed ap- 
plications, including transcripts, 
is October 3. If application with 
transcript is received too close 
to the deadline, the application 
may not be processed in time for 
the candidate to be scheduled for 
this examination. The decision 
of the Credentials Committee will 
not be mailed to candidates be- 
fore Oct. 5. 
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HospiraL Hetp Nor LIABLE FOR 
INJURIES TO PATIENT Durinc ELEc- 
TRO-SHOCK THERAPY’ — An action 
was brought against a private hospital 
for damages for injuries suffered by 
a patient during electro-shock therapy. 
The physician administering the treat- 
ment was joined as a party defendant. 

On appeal, the Appellate Division, 
Second Department, dismissed the 
complaint against the hospital _be- 
cause the evidence was insufficient to 
show that the hospital undertook to 
treat or did treat the patient; it mere- 
ly furnished its facilities and a physi- 
cian to administer the treatment pur- 
suant to the directions of the patient’s 
physician. The verdict against the 
physician who administered the treat- 
ment was against the weight of the 
evidence, and a new trial was granted 
as against him. 

SCARRING FROM HEAT TREATMENT 
Was Nor NEcEsSARILY NEGLIGENCE’ 
—A few days after she fell from a 
bicycle and bruised her right leg, an 
eight and one-half-year-old child was 
taken to a hospital. Her right leg was 
swollen and her temperature had risen 
to 104.8 degrees. Laboratory tests 
showed that she had osteomyelitis and 
that her blood stream had become in- 
fected with both staphylococcus and 
streptococcus germs. 

Penicillin and “force fluids” were 
administered, compresses together with 
a heating pad were applied to the right 
leg. The heat treatments were discon- 
tinued when blisters began to form 
on the leg. The blisters developed into 
scar tissue. 

1. O’Rourke v. Halcyon Rest, App. Div. 2 
Dept.; Mem., Feb. 9, 1953. (New York.) 


2. Milias et al. v. Wheeler Hospital, 20 
C.C.H. Neg. Cases 736, Calif.; March 17, 1952. 


1 


At the trial, the jury chose to be- 
lieve the evidence produced by the 
hospital that the scarring was a nor- 
mal and natural result of the neces- 
sary treatment or of the osteomyelitis 
and blood poisoning, or that her con- 
dition was such that she was unable to 
stand the warmth necessary to save 
her life. The verdict was for the de- 
fendant-hospital. 


MENTAL SUFFERING CAUSED BY 
Basy Mixup Is No Basis ror Dam- 
AGES’ —On the third day after enter- 
ing the hospital an obstetric patient 
had given to her an infant purported 
to be her own. She and her husband 
took the child home and cared for it 
until their discovery that it was not 
their baby. On making their griev- 
ance known the hospital delivered an- 
other child to the parents which they 
asserted was their baby. 

The parents sought to recover $50,- 
000 damages resulting from negligence 
causing “profound shock to their nerv- 
ous systems.” A judgment in favor of 
the hospital was affirmed on appeal. 

The court said that because there 
were no physical injuries to the par- 
ents, recovery for mental suffering 
could not be had. It is necessary that 
there be proof that the shock resulted 
in injury to the nervous system rather 
than to the mind. 


BLoop Donor REcOoveERS FOR IN- 
gurRY AFTER Havinc BLoop TAKEN‘ 
—A professional blood donor who 
had given defendant a release or cove 
nant not to sue, fainted and fell after 

(Continued on page 201) 


3. Espinosa v. Beverly Hospital, 1CCH Neg. 
Cases (2d) 598- Calif.; Nov. 17, 1952. 

4. Boll v. Sharpe & Dohme, App. Div. 1; 
Ops.; 3-2, April 21, 1953. (New York.) 
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Order SODASORB genuine Wilson Soda 
Lime from your hospital supply house, or 
write for free technical data now. 
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Arcurr, R. A.; Newman, W.. anno Bur- 
stein, C. L.:  Electrocardiographic 
studies during endotracheal intubation. 
Effects during general anesthesia and 
hexylcaine hydrochloride topical spray. 
Anesthesiology 14:46-52 (Jan.) 1953. 

“In previous communications it was 
found that the incidence of electro- 
cardiographic disturbances during en- 
dotracheal intubation under general 
anesthesia could be reduced from over 
60 per cent to about 17 per cent with 
procaine given intravenously and to 
12 per cent with diethylaminoethanol 
or procaine amide, respectively, admin- 
istered intravenously prior to intuba- 
tion. During the course of these in- 
vestigations it was noted that topical 
cocainization of the pharynx and 
larynx seemed to enhance cardiac dis- 
orders, producing especially ventricu- 
lar premature contractions. In an ef- 
fort to overcome this peculiarity of co- 
caine to sensitize cardiac automatic 
tissue through stimulation of the sym- 
pathetic nervous system while retain- 
ing the beneficial features of local anes- 
thesia, other topical agents have been 
tried. Unfortunately, some of these 
are also toxic in their own right, 
stimulating the central nervous sys- 
tem or depressing circulation. A new 
local anesthetic agent, ‘cyclaine,’ has 
been under investigation for some time 
and seems to be associated with a low 
index of toxicity as well as good 
topical anesthetic properties. .. . 

“Electrocardiographic tracings were 
obtained in 50 adult patients who were 
given general anesthesia complement- 
ed by topical anesthetization of the 
larynx and pharynx with a 5 per cent 
aqueous solution of cyclaine. Electro- 


cardiographic disturbances occurred in 
14 per cent of the cases at the time of 
intubation. This incidence compares 
favorably with that in the previous 
series, including those in which pro- 
caine, diethylaminoethanol and_pro- 
caine amide were used prior to endo- 
tracheal intubation. In the series in 
which procaine or its derivatives had 
been omitted under similar conditions 
the incidence of such disturbances was 
more than 60 per cent. Past experience 
has not helped to reduce the frequency 
or severity of these arrhythmias by us- 
ing cocaine as a topical anesthetic 
agent. Cyclaine, a clinically new local 
anesthetic agent with adequate topical 
anesthetic properties, has been found 
to be free from sensitizing effects and, 
in addition, to possess a procaine-like 
action in actually clearing some ar- 
rhythmias produced.” 

Boyan, C. P., anp Brunscuwic, ALEx- 
ANDER: Hypotensive anesthesia in radi- 
cal pelvic and abdominal surgery. Sur- 
gery 31:829-838 (June) 1952. 

“This report is concerned with the 
experiences gained in a series of 32 pa- 
tients. . . . Hypotensive anesthesia 
produced by injection of hexamethon- 
ium bromide (Cy), a ganglionic block- 
ing agent, and postural ischemia com- 
bined with pentothal sodium—d- 
tubocurarine—ether—oxygen anesthesia 
| was used]... . In order to fulfill one 
of the postulates for hypotensive anes 
thesia, good oxygenation of the blood, 
a patent airway was insured by endo- 
tracheal intubation and close observa- 
tion of rate and depth of respiration. 
... Most of the procedures carried out 
were of more than usual magnitude 
and there was a certain quantity of 
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blood lost, which required immediate 
blood replacement in order to fulfill 
the main postulate of hypotensive 
anesthesia, namely, unreduced circu- 
lating blood volume... . There was no 
oliguria or anuria of significance in the 
postoperative course of the cases in 
this series. . The patients in this 
series were selected for unimpaired 
cardiovascular function. . . . Individ- 
uals not well sedated were noted to 
require larger amounts of Cg, to pro- 
duce the desired hypotension. . . . It 
was probably a matter of coincidence 
that both ‘failures’ were Negroes. It 
is possible that the nervous stress in 
these individuals produced outpouring 
of adrenaline which counteracted the 
administered Cg. . . 

“When the blood pressure was re- 
turned nearly to normal before clos- 
ing the abdomen, it was found that 
there were few bleeding points not 
previously noted during the hypoten- 
sive state. Apparently the time interval 
of hypotension was such that clotting 
occurred in those vessels. Dislodge- 
ment of clots by vigorous sponging of 
the operative field defeats this mech- 
anism. The immediate postoperative 
period requires close supervision by 
experienced personnel to differentiate 
between internal hemorrhage with a 
drop in blood pressure and a prolonged 
response to Cg, administration. 

It is the very distinct impression that 
these operations were appreciably fa- 
cilitated and the blood loss reduced as 
a result of the hypotensive anesthesia.” 

Bunker, J. P.; Brewster, W. R.; 
SmitH, R. M., anv BeecHer, H. K.: 
Metabolic effects of anesthesia in man. 
Acid-base balance in infants and chil- 
dren during anesthesia. J. Applied 
Physiol. 5:233-241 (Nov.) 1952. 

“In the normal adult man there is 
usually very little clinical evidence of 
a sympathetic response to ether anes- 
thesia: tachycardia and tachypnea are 
not the rule; in fact their occurrence is 
cause for alarm. In infants and small 
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children, however, elevated pulse and 
respiratory rates are regularly found 
during ether anesthesia. If this is a 
manifestation of increased activity of 
the sympathetic nervous system (or 
increased sensitivity to the products of 
such activity), then a metabolic acido- 
sis might be expected during ether 
anesthesia in infants and small children 
even though it does not appear in 
adults. To test this hypothesis studies 
of acid-base equilibrium in infants and 
children were made during ether anes- 
thesia. Parallel observations were also 
made during anesthesia with cyclopro- 
pane. ... Studies were performed dur- 
ing ether anesthesia in 35 infants and 
children from 5 weeks to 12 years old. 

. . Studies were carried out during 
cyclopropane anesthesia in 11 children 
aged 5 months to 6 years. ... 

“Serum pH, carbon dioxide con- 
tent, and hemoglobin were determined 
in all cases, and in many cases serum 
lactic and keto acids, sodium, potas- 
sium, chloride, and inorganic phos- 
phorus, and blood sugar were also de- 
termined. During ether anesthesia in- 
fants under | year, unlike adults, regu- 
larly developed a moderate metabolic 
acidosis (mean fall in corrected bicar 
bonate of 5.2 mEq./1.). A metabolic 
acidosis was observed in about 50 per 
cent of patients | to 12 years of age. 
This metabolic acidosis was regularly 
accompanied by a rise in serum lactate 
sufficient to account for more than half 
of the calculated change. ‘There was 
no respiratory acidosis during ether 
anesthesia. During cyclopropane anes- 
thesia in infants and children there 
was often, as in adults, a slight to 
moderate respiratory acidosis, but no 
metabolic acidosis. Serum potassium 
regularly fell during ether anesthesia 
and usually rose slightly during cyclo- 
propane anesthesia. The changes in 
bicarbonate, lactic acid, blood sugar, 
and serum potassium during ether 
anesthesia are qualitatively and quan- 
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titatively similar to changes observed 
during the administration of epineph- 
rine in physiological quantities. It 
is believed that these changes are pro- 
duced by epinephrine released in re- 
sponse to a reflex stimulation of the 
sympathetic nervous system during 
ether anesthesia.” 

Gaspard, J. G.; Roos, Atsert; East- 
woop, D. E., anp Burrorp, T. H.: The 
effect of ether anesthesia upon alveolar 
ventilation and acid-base balance in 
man; with particular reference to defi- 
cient ventilation and its prevention dur- 
ing intrathoracic procedures. Ann. Surg. 
136 :680-690 (Oct.) 1952. 

“Tt is the purpose of this work to 
report observations on the respiration 
of man anesthetized with one of the 
most common of anesthetic agents, 
ethyl ether. In an attempt to explain 
the changes in ventilation and acid- 
base balance observed with this agent, 
our data will be correlated with older 
ones obtained from human and animal 
experiments. The information thus 
gained will be applied to the preven- 
tion of some of the unfavorable side 
effects which have been ascribed to 
the drug. . . . Serious acidosis due to 
inadequate alveolar ventilation was 
always present in unassisted intra- 
pleural operations. The acidosis could 
be completely prevented by assistance 
to ventilation. This ventilation had to 
exceed values considered ‘adequate’ for 
normal conscious man. No acidosis 
appeared in the extra-thoracic proce- 
dures; in fact, a moderate increase in 
alveolar ventilation and a respiratory 
alkalosis were often encountered. 
Ether per se in fourth plane, third 
stage of anesthesia had a stimulating 
effect upon ventilation and produced 
mild respiratory alkalosis. At this 
stage of anesthesia the respiratory cen- 
ter produced a normal ventilatory 
response to increasing carbon dioxide 
tensions up to 10 mm. Hg. above the 
resting value; beyond this value the 
sensitivity of the center to carbon 
dioxide decreased.” 
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Greene, B. A., AND Berkowitz, S.: The 
preanesthetic induced cough as a meth- 
od of diagnosis of preoperative bronchi- 
tis. Ann. Int. Med. 37:723-732 (Oct.) 
1952. 

“Three years ago we started asking 
each patient to cough during the first 
few minutes of spinal anesthesia to 
observe the ascent of muscular paraly- 
sis of the abdominal wall. We were 
surprised to hear a clearly ‘wet’ cough 
in many patients who had a normal 
respiratory tract according to the his- 
tory and physical and roentgenologic 
examinations recorded in the hospital 
chart. When we extended the practice 
and requested a voluntary cough of 
every patient before the induction of 
any method of anesthesia, an apparent 
abnormality of the sound of the cough 
was quite commonly heard. It was not 
known, however, which of these 
sounds could be interpreted as evi- 
dence of tracheobronchial disease. . . 
From September 1, 1950, to August 
31, 1951, we examined 1,821 patients 
in an unselected and roughly consecu- 
tive series of elective and urgent cases 
in the operating rooms of two gen- 
eral hospitals serving largely the lower 
middle class income group. A majority 
was scheduled for elective surgery ; this 
fact reduced the number with acute 
respiratory infections. All patients for 
tonsillectomy, pulmonary lobectomy 
and other operations performed be- 
cause of respiratory disease were 
omitted from this study. We also 
studied several hundred other indi- 
viduals; some were nonpatients and 
others were patients chosen to form 
special groups for separate considera- 
tion, as described later. 

“Each subject was urged to cough 

unless an incarcerated 
ruptured viscus was sus- 


vigorously 
hernia or 
pected. The patient was asked to cough 
when he was lying on his side or sit- 
ting, because such a cough was more 
effective than if he was in the supine 
position. The cough was elicited early 
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in the preanesthetic examination, be- 
fore the patient had a chance to clear 
his respiratory passages consciously or 
unconsciously. The sound of the 
cough was evaluated at a normal con- 
versational distance; the chest was not 
auscultated at the time. ... 

“An abnormality of the preanesthet- 
ic induced cough has been found to be 
the earliest significant sign of tracheo- 
bronchial disease. The patient with a 
normal induced cough just before 
anesthesia rarely develops a serious 
respiratory complication during the 
first three postoperative days, even 
after a gastric or biliary operation, in 
the absence of contamination of the 
lower respiratory tract with gastric 
contents. ‘To avoid classifying an in- 
duced cough erroneously as normal, 
the observer must be experienced in the 
evaluation of the induced cough and 
in the consideration of the factors 
which interfere with the production 
of a vigorous cough effort. The pa- 
tient with an abnormal induced cough, 
particularly if it is ‘wet,’ is very like- 
ly to have a postoperative cough or 
more serious respiratory complication, 
especially after an upper abdominal 
operation. The greatest value of the 
preanesthetic induced cough is in the 
diagnosis and selection of the patients 
who should receive special attention in 
order to prevent a major postoperative 
respiratory complication.” 

Incuis, J. M.: Management of hypo- 
tension during anaesthesia. Lancet 
2 :363-367 (Aug. 23) 1952. 

“Though in the modern practice 
of anaesthetics the combination of 
agents, the practice of administration, 
and the surgical procedures are numer- 
ous and often elaborate, there is a 
strong case for systematising the treat- 
ment of hypotension developing under 
anaesthesia. This is true especially 
where the onset is sudden ; but whether 
the onset is sudden or not, it is gen- 
erally agreed that such hypotension 
must be counteracted. Sometimes, in- 

(Continued on page 206) 
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LEGISLATION 


(Continued from page 195) 


his blood had been extracted. He sued 
alleging want of care after his blood 
had been taken. The court held that 
the covenant not to sue was not broad 
enough to cover fall. 

The omnibus clause which released 
the defendant against “all claims and 
demands whatsoever” under the ejus- 
dem generis rule included only such 
matters particularly described in the 
instrument or those of a similar nature. 

Hospitat Nort LiaB_e For NEGLI- 
GENCE OF ITS PROFESSIONAL STAFF, 
WitHout SUFFICIENT EvipENcE’— 
An action was brought against the 
hospital for injury to a new-born in- 
fant. The child was born on August 
10, 1950 and remained in the hos- 
pital until September 5, 1950 when 
he returned home with his mother. 
During his stay in the hospital, he 
was left with his mother for certain 
periods each day. 

On September 12, 1950, the family 
physician discovered the infant had a 
fractured clavicle. Both the family 
physician and the X-ray specialist of 
the hospital agreed that the fracture 
was one week old on September 12, 
1950. There was no question but that 
the fracture occurred in the hospital. 

The patient was delivered by a doc- 
tor employed by the hospital which 
received payment for the delivery. 

The court dismissed the complaint 
against the hospital as it was reluctant 
to presume administrative negligence 
which was necessary to make the hos- 
pital liable. Rather than presume the 
negligence in failing to exercise due 
care in the hiring of the medical staff 
and/or the non-medical help, the court 
ordered that the plaintiff must prove 
this administrative negligence before 
the hospital could be held liable. 


5. Ortega v. French Hospital, City Court, 
New York County, Kane, J., N. Y. Law Journal, 
March 24, 1953, p. 976. 
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History or ANESTHESIA. By Virginia 
S. Thatcher. Cloth. 289 pages, 22 illus- 
trations. Philadelphia: J. B. Lippincott 
Co., 1953. $5.00. 

Virginia Thatcher, who is the editor 
of the American Association of Nurse 
Anesthetists publications, has put to- 
gether in the /listory of Anesthesia 
that rare combination—a collection of 
historical facts plus a most readable, 
fast-moving account of the place of 
the nurse anesthetist in medical and 
hospital service. ‘The development of 
the anesthetist as a nurse specializing 
in administration of anesthesia is 
traced through the development of 
anesthesia itself, placing it in its proper 
perspective, sociologically, economi- 
cally as well as medically. 

The dedication of the book “to the 
women who made anesthesia an art 
that it might become a science”’ is in 
effect the theme of the entire work. 
The first part outlines the coincident 
growth of medical and nursing educa- 
tion in the period following the discov- 
ery of anesthesia and the coming of 
age of both the well trained surgeon 
and the nurse. With ether as the anes- 
thetic agent, its administration became 
an art, and the nurse a skilled profes- 
sional in that art. As the possibilities 
of other drugs became apparent and 
anesthesiology took on a clinical entity, 
research went forward at a rapid rate. 
Anesthesia became a science, both pure 
and applied. 

Miss Thatcher discusses the~ legal 
aspects of the nurse as anesthesiologist 
and nurse specialist. ‘Through the first 
two parts of the book the story of anes- 
thesia is interwoven with the story of 
changes in hospital development and 


practice. The administration of anes- 
thesia is not discussed as a procedure 
in a vacuum but in relation to its use 
for patients in the hospital. 

The last section of the book is de 
voted to organized nurse anesthesia— 
the beginning of the American Asso- 
ciation of Nurse Anesthetists, its rela- 
tionships with the American Hospital 
Association, the work of education, 
through schools, examination for regis 
tration and institutes. 

No history is a true one unless it 
brings into focus the people who were 
most closely involved; Miss ‘Thatcher 
has built much of her text around the 
individuals who have furthered the 
cause of anesthesia and those pioneers 
in this special field of nursing. 

As a history and as a reference work, 
this volume is a welcome tribute to the 
field of anesthesia and one certain to 
promote new interest and enthusiasm. 

HOSPITALS, July 1953, Vol. 27. 

THE PHARMACOLOGY OF ANESTHETIC 
Drucs. By John Adriani, M.D., Direc- 
tor, Department of Anesthesiology, 
Charity Hospital, New Orleans, Loui- 
siana; Professor of Surgery, Tulane 
University School of Medicine; Asso- 
ciate Clinical Professor of Surgery, 
Louisiana State University School of 
Medicine. Ed. 3. Cloth. 179 pages, illus 
trated. Springfield, Ill.: Charles C 
Thomas, Publisher, 1952. 

This current edition is an enlarge- 
ment of the original edition published 
ten years ago. Recently acquired data 
have been added following laboratory 
or clinical investigation. The original 
form of the text has been retained ; line 
drawings and charts being used liber- 
ally throughout. A glossary, tables, 
bibliographic references and an index 
of more than 7500 items adds to the 
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value of this book as a text for teach- 
ing and for a source of usable facts 
for the clinical anesthetist. The con- 
tent is not restricted to anesthetic 
agents and pharmacologic facts but in- 
cludes historical notes, actions of non- 
anesthetic drugs used in conjunction 
with anesthesia, clinical considerations 
of the actions of drugs as well as some 
chemistry and physics. This is a most 
valuable book in the field where con- 
stant investigation is bringing forth 
new information that will be useful ta 
anesthetists. 

THe ANATOMY OF THE Nervous Sys- 
rem, Its DEVELOPMENT AND Function. By 
Stephen Walter Ranson, M.D., Ph.D., 
Late Professor of Neurology and Di- 
rector of Neurological Institute, North- 
western University Medical School, 
Chicago. Revised by Sam Lillard Clark, 
M.D., Ph.D., Professor of Anatomy, 
The Vanderbilt University School of 
Medicine, Nashville, Tenn. Ed. 9. Cloth. 
581 pages, 434 illustrations. Philadel- 
phia: W. B. Saunders Co., 1953. 

Ihe original manner of presenting 
the anatomy of the nervous system 
with emphasis on the development and 
functional aspects has been continued 
in this ninth edition. New illustra- 
tions, new material and rewriting of 
portions of the text have been incorpo- 
rated. Although written for the use of 
students of neuroanatomy, a_ great 
part of this book will be found useful 
to students of anesthesia. 

LocaL ANALGESIA: ABDOMINAL SURGERY. 
sy R. R. Macintosh, M.A., D.M., 
F.R.C.S. (Edin.), D.A., M.D. Nuffield 
Professor of Anaesthetics, University 
of Oxford, Civilian Consultant in 
Anaesthetics, Royal Air Force, Exam- 
iner for the D.A.; Anaesthetist, United 
Oxford Hospitals, and R. Bryce-Smith, 
M.A., B.M., B.Ch., D.A. First Assistant, 
Nuffield Department of Anaesthetics, 
University of Oxford; Anaesthetist, 
United Oxford Hospitals. At present 
on leave as Assistant Professor of 
Anaesthesia, Western Reserve Univer- 
sity, Cleveland, Ohio. Cloth. 94 pages, 
88 illustrations. Edinburgh and Lon- 
don: E. & S. Livingstone Ltd. 1953 
(The Williams & Wilkins Co., Balti- 
more). $5.00. 
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Although the advent of curare into 
the field of anesthesia has made the 
indications for local analgesia less 
pressing than in the past, it is the au- 
thors’ belief that the fact that local 
analgesics may be used only occa- 
sionally increases the need for clearly 
illustrated, simple instructions in the 
technics for their use. To this end they 
have prepared a small text based pri- 
marily on many illustrations. ‘The 
technics in the book are limited to those 
suitable for use in abdominal surgery. 
Xylocaine, with its rapidity of onset 
of action, is the drug preferred by the 
authors. 

THE Use or Drucs. By Walter Modell, 
M.D., Assistant Professor, Cornell Uni- 
versity Medical College, and Doris 
J. Place, R.N., Instructor in Medical 
Nursing, Cornell University, New York 
Hospital School of Nursing. Cloth. 468 
pages, 8 illustrations. New York: 
Springer Publishing Company, Inc., 
1953. $4.50. 

This book is written for nurses and 
the material is selected and presented 
in a manner that will make the sub- 
jects easy to find and easy to under- 
stand. The four major divisions of the 
book indicate the wide range of sub 
jects included: principles of pharma 
cology, principles of therapeutics, the 
medicine and materia medica. For the 
nurse who wishes to keep abreast of 
the changes that are taking place in 
the use of drugs in all branches of 
patient care, for the nurse who is in- 
terested in only certain phases of pa- 
tient care and for the nurse who 
wishes to refresh her memory of dos- 
ages, arithmetic, weights and measures, 
this book would seem to have great 
value. For student nurse anesthetists, 
selected parts of this book should be 
invaluable in preparation for the study 
of drugs in relation to anesthesia. The 
chapters on the treatment of nervous 
system disorders among which are 
those relating to anesthesia, should be 
particularly useful to anesthetists. 
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Nutrition aNnp Diet THerapy in REva«- 
TION TO Nursinc. By Marie V. Krause, 
B.S., M.S., formerly Dietician in Charge 
of Nutrition Clinic and Associate Direc- 
tor of Education, Department of Nutri- 
tion, New York Hospital; Therapeutic 
Dietician and Instructor in Dietetics, 
Mount Sinai Hospital, Philadelphia, Pa. 
Cloth. 562 pages. Philadelphia: W. B. 
Saunders Co., 1952. 

In this era of treating the “whole 
patient,” it would seem that anesthe- 
tists, as well as nurses in other fields, 
will find this book useful in under- 
standing the problems of nutrition. Of 
particular value would be the chapters 
on metabolic disturbances, the gastro- 
intestinal system and the nutrition of 
surgical patients. Emphasis has been 
placed on applied nutrition rather than 
on tables and recipes as the basis for 
teaching this subject. 

Simpuiriep AriItHMETIC FoR Nurses. By 
M. Esther McClain, R.N., M.S., In- 
structor in Nursing Arts, Providence 
Hospital School of Nursing, 
Michigan. Paper. 151 pages, illustrated. 
Philadelphia: W. B. Saunders Co., 1952. 

A necessary part of the student 
nurse’s training, the preparation of 
doses of drugs and of solution of drugs, 
is presented in this small book. For 
nurse anesthetists it may serve well as 
a review and reference handbook. 

Sipe Errects oF Drucs. By L. Meyler, 
Consulting Physician at Groningen, 
Netherlands. Translated by Ph. Vuijsje 
and W. Mulhall Corbet, Amsterdam. 
Cloth? 268 pages. Amsterdam: Elsevier 
Publishing Company, 1952 (Houston, 
Tex.). 

The known facts regarding the side 
effects of drugs have been concisely 
presented with the author’s hope “that 
it will be of use in investigating 
whether ‘new’ symptoms in the course 
of a certain disease are due to the 
disease itself or to the drugs used in 
its treatment.”’ An extensive survey of 
the literature has been made to obtain 
the information pertinent to the sub- 
ject of the book. Each chapter, in 
which specific groups of drugs are pre- 
sented, is followed by references to 
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the journals from which the informa- 
tion was obtained. ‘The chapters on 
anesthetics, central nervous system de- 
pressants, central nervous system 
stimulants, blood derivatives and plas- 
ma substitutes are among the many 
that will be of interest to anesthetists. 


ABSTRACTS 
(Continued from page 201) 

deed, this treatment is more impor- 
tant than continuation of the opera- 
tion: for without it the patient’s car- 
diovascular system will fail and the 
operation become pointless. . . . “The 
development of hypotension during an 
operation under anaesthesia should be 
regarded as an emergency. Such hypo- 
tension can be divided into three 
groups: (1) with a raised pulse-rate; 
(2) with an unchanged pulse-rate; 
and (3) with a slowed pulse-rate. If 
the blood pressure falls suddenly, the 
patient’s pulse-rate at that time indi- 
cates the immediate treatment. Hy- 
potension with a raised pulse-rate is 
due to reduction of the cardiac output, 
largely because of reduction of the 
venous return. So the treatment aims 
at increasing the venous return by 
posture or by blood transfusion. Some- 
times the cardiac output is reduced ow- 
ing to insufficient contraction of the 
heart, perhaps due to overdosage with 
anaesthetic. Blood transfusion would 
then act too slowly, and treatment 
should be with cardiac analeptics and 
medullary stimulants. In both these 
forms of hypotension the treatment 
aims at increasing the cardiac output. 

“Hypotension with unchanged pulse- 
rate is due to reduction of vasocon- 
strictor tone. ‘Therefore treatment 
should be directed towards improving 
that tone with such drugs as methed- 
rine and adrenaline. Hypotension 
with slowed pulse-rate is due to over- 
stimulation of the vagus nerve, when 
the most effective treatment is pharma- 
cological vagal block with atropine.” 
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Nomination for Office 
American Association of 
Nurse Anesthetists 


1953-54 


PRESIDENT 


Josephine Bunch (Shriners’ Hos- 
pital for Crippled Children, Portland, 
Ore.): Graduate of Sacred Heart 
Hospital School of Nursing, Spokane, 
Wash.; graduate of St. Vincent’s 
Hospital School of Anesthesia, Port- 
land, Ore.; member of A.A.N.A. in 
good standing since 1936; former 
president, Oregon Association of 
Nurse Anesthetists; former chairman, 
Western States Assembly of Nurse 
Anesthetists ; member, Board of Trus- 
tees, A.A.N.A., 1948-50; Ist vice 
president, A.A.N.A. 1950-52; presi- 
dent, A.A.N.A. 1952-53. 





1ST VICE PRESIDENT 


Minnie V. Haas (St. Joseph’s 
Hospital, Fort Worth, Tex.) : Gradu- 
ate of Methodist Deaconess Hospital 
School of Nursing, Rapid City, 
S. Dak.; graduate of Lakeside Hos- 
pital School of Anesthesia, Cleveland ; 
member of A.A.N.A. in good standing 
since 1934; former president, Texas 
Association of Nurse Anesthetists; 
member, Board of ‘Trustees, A.A.- 
N.A., 1948-50; 2nd vice president, 
A.A.N.A., 1950-52; Ist vice president, 
A.A.N.A., 1952-53. 
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2ND VICE PRESIDENT 


Harriet L. Aberg (Cottage Hospital, 
Galesburg, Ill.): Graduate of St. Luke’s 
Hospital School of Nursing, St. Paul; 
graduate of Minneapolis General Hospital 
School of Anesthesia, Minneapolis; mem- 
ber of the A.A.N.A. in good standing since 
1934; former vice president, New Jersey 
Association of Nurse Anesthetists; mem- 
ber, Publications Committee, A.A.N.A.; 
A.A.N.A. representative on Hospital Op- 
erating Rooms Committee, N.F.P.A.; mem- 
ber, Board of Trustees, A.A.N.A., 1950-52. 





Lillian G. Baird (University of Mich- 
igan Hospital, Ann Arbor): Graduate of 
University of Michigan School of Nurs- 
ing; graduate of University of Michigan 
Hospital School of Anesthesia; member 
of A.A.N.A. in good standing since 1936; 
former president, Michigan Association of 
Nurse Anesthetists; member, Board of 
Trustees, A.A.N.A., 1949-51; 2nd vice 
president, A.A.N.A., 1952-53. 





Anne Beddow (Crippled Children’s 
Hospital, Birmingham, Ala.) : Graduate of 
St. Vincent’s Hospital School of Nursing, 
Birmingham; graduate of Lakeside School 
of Anesthesia, Cleveland; former president, 
Alabama Association of Nurse Anesthe- 
tists; member of A.A.N.A. in good stand- 
ing since 1931; former president, Southeast- 
ern Assembly of Nurse Anesthetists; for- 
mer president and executive secretary, Ala- 
bama State Nurses’ Association; member, 
Board of Trustees, A.A.N.A., 1951-53. 





Edna Peterson (St. Francis Hospital, 
San Francisco) ; Graduate of St. Joseph’s 
Hospital School of Nursing, Vancouver, 
Wash.; graduate of Sacred Heart Hospital 
School of Anesthesia, Spokane, Wash.; 
member of A.A.N.A. in good standing 
since 1941; former president, California 
Association of Nurse Anesthetists; former 
chairman, Western States Assembly of 
Nurse Anesthetists, member, Board of 
Trustees, A.A.N.A., 1950-52. 
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TREASURER 


Agnes M. Lange (Ravenswood 
Hospital, Chicago) : Graduate of Mt. 
Carmel Hospital School of Nursing 
Columbus, Ohio; graduate of St. 
Joseph’s Hospital School of Anesthe- 
sia, Chicago; member of A.A.N.A. in 
good standing since 1935; secretary- 
treasurer, Indiana Association of 
Nurse Anesthetists, 1937-50; mem- 
ber, ‘Tri-State Assembly Board of 
‘Trustees, 1940-50; treasurer, A.A.- 
N.A., 1950-53. 





TRUSTEES 





- 
~ 





i 4 i 


Marie N. Bader (St. Mary’s Hos- 
pital, Pueblo, Colorado) : Graduate of 

Joseph’s Hospital School of Nurs- 
ing, Philadelphia; graduate of Post- 
graduate Hospital School of Anesthe- 
sia, University of Pennsylvania, Phila- 
delphia; member of A.A.N.A. in good 
standing since 1939; former vice presi- 
dent, Colorado Association of Nurse 
Anesthetists; member, Board of ‘Trus- 
tees, A.A.N.A., 1946-48; Ist vice 
president, A.A.N.A., 1949-50. 


Marie A. Bader ( Newark, N. J.) : 
Graduate of All Souls Hospital School 
of Nursing, Morristown, N. J.; 
graduate of Mary Immaculate Hos- 
pital School of Anesthesia, Jamaica, 
L.. I., N. Y.; member of A.A.N.A. in 
good standing since 1941; president 
New Jersey Association of Nurse 
Anesthetists. 














Jessie L. Compton (Dallas, 
Tex.) : Graduate of Parkland Hos- 
pital School of Nursing, Dallas, Tex. ; 
graduate of Baylor University Hos- 
pital School of Anesthesia, Dallas, 
‘Tex.; member of A.A.N.A. in good 
standing since 1940; former presi- 
dent, Texas Association of Nurse An- 
esthetists ; member, Board of Trustees, 


A.A.N.A., 1951-53. 
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Billie B. Caraway (Atlanta, 
Georgia): Graduate of Protestant 
Hospital School of Nursing, Fort 
Worth, Texas; graduate of Washing- 
ton Park Hospital School of Anesthe- 
sia, Chicago; member A.A.N.A. in 
good standing since 1937; former 
president, (Georgia Association of 
Nurse Anesthetists; former chairman, 
Southeastern Assembly of Nurse Anes- 
thetists. 





Mary A. Costello 


(Cincinnati 
General Hospital, Cincinnati) : 
Graduate of Mercy Hospital School 
of Nursing, Hamilton, Ohio; gradu- 
ate of Cincinnati General Hospital 
School of Anesthesia, Cincinnati; 
member of A.A.N.A. in good standing 
since 1943; former president, Ohio 
Association of Nurse Anesthetists; 
member, A.A.N.A. Board of Trus- 
tees, 1949-51; chairman, Educational 


Fund Committee, A.A.N.A. 
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Nora W. Dell (Seattle, Wash.) : 
Graduate of St. Joseph’s Hospital 
School of Nursing, Tacoma, Wash.; 
graduate of Grace Hospital School of 
Anesthesia, Detroit, Mich.; member 
of A.A.N.A. in good standing since 
1942; former president, Washington 
Association of Nurse Anesthetists; 
former chairman Western States Sec- 
tion of Nurse Anesthetists. 





Martha S. Jackson (Municipal 
Hospital, Tampa, Fla.) : Graduate of 
Macon Hospital School of Nursing, 
Macon, Ga.; graduate of Long Is- 


land College Hospital School of 
Anesthesia, Brooklyn; member of 
A.A.N.A. in good standing since 
1943; former president, Florida Asso- 
ciation of Nurse Anesthetists; former 
chairman, Southeastern Assembly of 
Nurse Anesthetists. 
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Josephine Handy (Roslindale, 
Mass.) : Graduate of St. Elizabeth’s 
Hospital School of Nursing, Brighton, 
Mass.; graduate of St. John’s Hos- 
pital School of Anesthesia, Springfield, 
Ill.; member of A.A.N.A. in good 
standing since 1948; president Massa- 
chusetts Association of Nurse Anesthe- 
tists. 








ee 
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Phyllis A. Roberts (Jefferson, 
lowa): Graduate of Iowa Lutheran 
Hospital School of Nursing, Des 
Moines; graduate of University Hos- 
pitals School of Anesthesia, Cleve- 
land; member of A.A.N.A. in good 
standing since 1941; former president, 
Iowa Association of Nurse Anesthe- 
tists; secretary, Upper Midwest Con- 
ference of Nurse Anesthetists. 
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Alma D. Prykanoski (New Jer- 
sey State Hospital, Trenton, N. J.): 
Graduate of St. Francis Hospital 
School of Nursing, Trenton, N. J.; 
graduate of Mercy Hospital School of 
Anesthesia, Pittsburgh; member of 
A.A.N.A. in good standing since 
1936; former president, New Jersey 
Association of Nurse Anesthetists; 


trustee, Middle Atlantic Assembly of 
Nurse Anesthetists. 





Kathryn C. Svoboda (Omaha, 
Nebraska): Graduate of St. Cathe- 
rine’s Hospital School of Nursing, 
Omaha; St. Catherine’s Hospital 
School of Anesthesia, Omaha; mem- 
ber of A.A.N.A. in good standing 
since 1936; former secretary-treasurer, 
Nebraska Association of Nurse Anes- 
thetists. 
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Twentieth Annual Convention 
American Association of 
Nurse Anesthetists 


August 31 — September 3, 1953 
CIVIC AUDITORIUM 
SAN FRANCISCO 





PROGRAM 


Sunday, August 30 


10:00 a.m.—6:00 p.m.— Registration 
A.H.A. Headquarters Palace Hotel 


9:00 a.m._-Assembly of Directors of Schools of Anesthesia 
French Room — Sir Francis Drake Hotel 
Helen Vos, R.N. 
Director, Hurley Hospital School of Anesthesia 
Flint, Mich. 
Class Outlines for Schools of Anesthesia 
2:00 p.m.—Assembly of Directors of Schools of Anesthesia 
Helen Lamb Powell, R.N. 
Chairman, Education Committee 
Presiding Officer 
Student-Teacher Relationships in Schools of 
Anesthesia 
Cameron W. Meredith, Ph.D. 
Professor of Education 
Northwestern University, Evanston, III. 


Monday, August 31 


8:00 a.m.—Registration 
A.H.A. Registration — Registration Desk, Civic 
Auditorium 
A.A.N.A. Registration — A.A.N.A. Service Booth 2000 


9:00 am.—Assembly of Directors of Schools of Anesthesia 


Grove Room, Civic Auditorium 
Lucille M. Lovett, R.N. 
A.A.N.A. Educational Director 
Teaching Technics 
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1:45 pM. 


2:30 P.M. 


7:00 P.M. 


J. Am. A. Nurse Anesthetists 


General Session 
Grove Room, Civic Auditorium 
Josephine B. Bunch, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
Sister M. Catherine 
Mercy Hospital 
Redding, Calif. 


Address of Welcome 
Josephine B. Bunch, R.N. 
President, A.A.N.A. 


Address of Welcome from A.H.A. 
George Bugbee 
Executive Director 
American Hospital Association 


Mrs. Ellenor M. Penrose, R.N. 
Salt Lake City, Utah 
Presiding Officer 


Pediatric Anesthesia 
Lloyd H. Mousel, M.D. 
Director of Anesthesia 
Swedish Hospital, Seattle, Wash. 


Surgical Problems of the Crippled Child — Paper 
with Motion Picture 
(Josephine Bunch, Participating) 
Leo S. Lucas, M.D. 
Portland, Ore. 


Psychological Preparation of Children for Tonsil- 
lectomy (with Special Reference to Anesthesia) 
Francis A. Sooy, M.D. 
Associate Clinical Professor, Otolaryngology 
University of California School of Medicine 
San Francisco, Calif. 
Anesthesia for the Crippled Child 
Anne E. Beddow, R.N., Anesthetist 
Crippled Children’s Hospital 
Birmingham, Ala. 


State Night Dinner 
Ballroom, Palace Hotel 
Edna Peterson, R.N. 
Chairman, Convention Committee 
Presiding Officer 
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Tuesday, September 1 


9:00 A.M. Business Session 
Grove Room, Civic Auditorium 
Josephine Bunch, R.N. 
President, A.A.N.A. 
Presiding Officer 


Call to Order 

Report of Approval of Minutes Committee 
Reports of Officers 

Reports of Standing Committees 


11:00 a.m. Election of Officers 


2:00 P.M. Business Session 
Grove Room, Civic Auditorium 
Josephine Bunch, R.N. 
President, A.A.N.A. 
Presiding Officer 


Reports of Standing Committees 
Reports of Special Committees 
Unfinished Business 

New Business 


Wednesday, September 2 


Clinics at San Francisco-Oakland-Berkeley Hospitals 
St. Francis Memorial Hospital 
St. Mary’s Hospital 
Letterman Army Hospital 
Hahnemann Hospital 
Providence Hospital 
San Francisco Hospital 
Southern Pacific Hospital 
Veterans Administration Hospital 
Samuel Merritt Hospital 
Alameda County Hospital 
Children’s Hospital of East Bay 
Kaiser Foundation Hospital 


Herrick Memorial Hospital 
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2:00 P.M. General Session 
Grove Room, Civic Auditorium 
Ursula Heitmeyer, R.N. 
President, California Association of Nurse Anesthetists 
Presiding Officer 


Recent Developments in Cardiac Physiology in Re- 
lation to Anesthesia 
Lt. Col. Arthur B. Tarrow, USAF, M.C. 
Director of School of Anesthesiology 
Lackland AFB, Texas 


Pulmonary Physiology: Its Importance in Anesthe- 
sia for Thoracic Surgery 
Major Harry P. Makel, M.C. 
Chief Anesthesia Section 
Letterman Army Hospital 
San Francisco, Calif. 


Recent Developments in Endocrine Physiology in 
Relation to Anesthesia 
John E. Cann, M.D. 
Anesthesiologist, San Francisco, Calif. 


Pharmaco-Physiologic Effects of Muscle Relaxants 
and Their Antagonists 
Robert W. Virtue, M.D. 
Associate Professor of Anesthesiology 
University of Colorado Medical Center 
Denver, Colo. 


7:30 P.M. Banquet 
Gold Room, Fairmont Hotel 
Josephine B. Bunch, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
Rev. Father Chas. R. Hackel 
Executive Director 
Catholic Social Services 
Oakland, Calif. 


Where Do We Go from Here? 
Robert R. Gros 
Pacific Gas & Electric Company 
San Francisco, Calif. 


Presentation of A.A.N.A. Award of Appreciation 
Agnes M. McGee, Receiving 
St. Vincent’s Hospital 
Portland, Ore. 
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Thursday, September 3 


9:00 A.M.— General Session 


Velta Rogers 
President, Utah Association of Nurse Anesthetists 
Presiding Officer 
Hypoventilation 
Carl W. Fisher, M.D. 
Chief Anesthesiologist 
Kaiser Foundation Hospitals 
Oakland, Calif. 
Clinical Anesthesia vs. Textbook Anesthesia 
John Adriani, M.D. 
Director, Department of Anesthesia 
Charity Hospital 
New Orleans, La. 


2:00 P.M. Council Session 


Florence A. McQuillen, R.N. 
Executive Director, A.A.N.A. 
Presiding Officer 
Visiting of Exhibits 
Unfinished Business 


Adjournment 
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Primum non nocere— FIRST OF ALL, NOT TO DO HARM 


Effective Restoration 
of Circulating Blood Volume 


without danger of serum hepatitis 


a A 
PLAVOLEX* 


DEXTRAN INJECTION 





PLAVOLE®X represents a marked therapeutic advance 


in the management of shock states... 





hemorrhage 
associated with a 
or trauma 
surgery 


occurring during 


PLAVOLE®X elicits its maximal in- 
crease in blood volume within an hour. 
This volume is gradually reduced over 
the following 12 hours. In patients 
with 20 to 35% blood volume deficit, 
it is the only replacement fluid re- 
quired.' In patients whose blood vol- 


ume deficit is more than 35%, 


PHILADELPHIA 2, PA. DC, 





neurogenic stress 


serious medical illnesses 


PLAVOLEX is immediately effective 
and ordinarily should be given be- 
fore blood is administered. However, 
administration of whole blood may 
be necessary to overcome the severe 
anemia resulting from loss of blood. 


SUPPLIED as a 6% solution of dextran in 
normal saline; bottles of 500 ec. (one unit) 
—six bottles to a carton. 


1. DeBakey, M.E., and others: Treatment of wound shock, in Symposium on Shock, Washington, 
{rmy Medical Service Graduate School, May, 1951. 
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Classified Advertisements 


NURSE ANESTHETIST WANTED 
to complete staff of five. 280 bed hos- 
pital doing obstetrical and surgical 
anesthesia. Salary $325 per month plus 
complete maintenance. Apply: Peo- 
ples Hospital, Akron, Ohio. 


WANTED: Immediate opening for a 
nurse anesthetist, salary $400 guaran- 
teed, otherwise open. 52 bed hospital, 
pleasant working conditions, in town of 
110,000. If interested contact: Plains 
Clinic, 2609 19th Street, Lubbock, Tex. 


ANESTHETISTS for 500 bed teach- 
ing hospital with an approved school for 
nurse anesthetists. School of nursing. 
Intern and resident program. Facilities 
include recovery room. Forty hour 
week, no call duty; paid vacation, sick 
leave, and holidays; retirement plan, 
discount privileges and other benefits. 
Beginning monthly salary $412. Six 
month raises. Write: Personnel Office, 
Hurley Hospital, Flint 2, Mich. 


VACANCY FOR NURSE ANES- 
THETIST: 160 bed new general hos- 
pital. Average 165 anesthesias per 
month. Staff three nurse anesthetists. 
Cash salary beginning at $400 a month 
with four annual increments; forty hour 
week, vacation, sick leave, and Social 
Security. Emergency operations on 
Saturday and Sunday. Call every third 
week end. Apply to: Administrator, 
Magic Valley Memorial Hospital, Twin 
Falls, Idaho. 

NURSE ANESTHETIST WANTED 
to work in anesthesia department, gen- 
eral hospital with 155 beds. Good work- 
ing conditions; four nurse anesthetists 
on staff at present time. Salary $400 
base, plus overtime. Contact: Miss Ora 
Hartley, Head Anesthetist, or the Per- 
sonnel Office at Beyer Memorial Hos- 
pital, Ypsilanti, Mich. 

WANTED IMMEDIATELY: 
NURSE ANESTHETIST for an es- 
tablished general hospital, A.C.S. ap- 
proved, 120 beds. Beautiful surround- 
ings, close to stores and theaters. Salary 
$325 to $350 per month plus mainten- 
ance, liberal vacation, and sick allow- 
ances. Apply: A. G. Stasel, Adminis- 
trator, Eitel Hospital, 1375 Willow St., 
Minneapolis, Minn. 





NURSE ANESTHETISTS 


Southern Openings 


Attractive Salaries 


MEDICAL 
PLACEMENT SERVICE 
15 Peachtree Place, N.W. 

Atlanta, Georgia 











WANTED: Anesthetists, three; 450 
bed teaching hospital. Department di- 
rected by medical anesthesiologist, 
staffed by medical resident personnel 
and six nurse anesthetists. Southern 
city with cultural advantages. $400 per 
month with full maintenance; periodic 
increases in salary; liberal vacation and 
sick leave; hospitalization and pension 
plan benefits. Apply: C. A. Robb, 
Superintendent, Roper Hospital, Char- 
leston, S. C. 


ANESTHETIST: Modern 100 bed 
hospital; to increase present staff of 
two. Excellent salary and working 
conditions; maintenance; liberal vaca- 
tion and sick leave; Social Security. 
Located in beautiful Southwest Vir- 
ginia. Apply: Administrator, Pulaski 
Hospital, Pulaski, Va. 


NURSE ANESTHETIST: One ad- 
ditional anesthetist for 90 bed general 
hospital. Salary $400 with complete 
maintenence if desired; Social Security 





‘coverage; one month vacation and six 


paid holidays. Lakeside addition to 
hospital recently completed. Apply: 
Administrator, Lutheran Hospital, 
Beaver Dam, Wis. 








NURSE ANESTHETISTS: Perman- 
ent and vacation relief positions open 
for surgery and obstetrical depart- 
ments. Paid overtime; extra pay for 
night duty; automatic pay increases; 
living accommodations available. Ap- 
ply: Chief Nurse Anesthetist, Harper 
Hospital, Detroit 1, Mich. 

















CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying IN DIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient CO, Absorber and 
Ether Vaporizer. 


Price of Three Gas Unit as shown $655.00 FOB Chicago, II. 
COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 
PORTEX TUBES INFLATABLE CUFFS 


Chicago Anesthetic Equipment Company 


1662 WEST OGDEN AVENUE CHICAGO 12, ILLINOIS 


Write for complete information and name of your authorized dealer 
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NURSE ANESTHETIST: For ap- 
proved pediatric hospital. Write: Ad- 
ministrator, Milwaukee Children’s Hos- 
pital, 721 North 17 St., Milwaukee 3, 
Wis. 

NURSE ANESTHETIST: 650 bed 
fully equipped general hospital. Salary 
range: $363-$449; forty hour week; one 
month paid vacation. Write: Personnel 
Director, Jackson Memorial Hospital, 
Miami, Fla. 

NURSE ANESTHETISTS for a 150 
bed hospital. Forty-five hour week; 
extra pay for call duty; salary $425 a 
month; vacation; holidays; sick leaves. 
St. Joseph’s Hospital, Minot, N. Dak. 
WANTED: Nurse anesthetist; 75 bed 
modern general hospital, fully ap- 
proved, located in a city of 12,000 
population. Salary $400 per month and 
complete maintenance. Apply to: Ad- 
ministrator, Radford Community Hos- 
pital, Radford, Va. 


NURSE ANESTHETIST: Wanted 
immediately for established general 
hospital of 100 beds. Liberal employee 
benefits. Write for information and 
personal interview to: Sister Charles 
Auguste, Providence Hospital, Anchor- 
age. Alaska. 


WANTED: Nurse anesthetist; fully 
approved 70 bed hospital with well 
qualified clinic group as active staff. 
Salary above average for Middle At- 
lantic area. Write: Box M-16, Journal 
A.A.N.A., 116 S. Michigan Ave., Chi- 
cago 3, IIl. 


NURSE ANESTHETISTS for 126 
bed hospital. For particulars contact: 
Director of Nurses, Eye, Ear, Nose & 
Throat Hospital, 145 Elk Place, New 
Orleans, La. 


WANTED: Nurse anesthetist for 58 
bed hospital; mostly surgical patients; 
excellent staff of surgeons. Good hours; 
salary open. Please contact: Irene 
Weaver, R.N., Administrator, The Gas- 
ton Hospital, 3505 Gaston, Dallas, Tex., 
TEnison-8101. 

ANESTHETISTS: Three; 100 bed 
acute general hospital; large volume 
of surgery. Pleasant working environ- 
ment, modern equipment, air condi- 
tioned operating room, forty hour week 
except for every third week, vacations, 
sick leave, Social Security; small town 
in East. Salary $350 per month. Apply: 
Box M-18, Journal A.A.N.A., 116 S. 
Michigan Ave., Chicago 3, IIl. 
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POSITIONS AVAILABLE—AC- 
TIVE TEACHING HOSPITAL: Sal- 
ary range from $300 to $400 plus, de- 
pending on experience and ability. Five 
day week; no obstetrics; little night 
work. G. Bittenbender, Associate Pro- 
fessor of Anesthesiology, Baylor Uni- 
versity College of Medicine, Houston, 
Tex. 

WANTED: Surgical anesthetist for 
150 bed general hospital; central Ne- 
braska. Excellent working conditions 
and personnel policies. $450 per month 
and full maintenance. Apply: Box E-70, 
Journal A.A.N.A., 116 S. Michigan 
Ave., Chicago 3, Ill. 

NURSE ANESTHETIST: 350 bed 
approved general hospital twenty min- 
utes from New York City. Salary from 
$260 to $320 per month with full main- 
tenance. Forty hour week; special 
bonus for call duty; average one night 
per week call. Four weeks’ vacation 
plus seven paid holidays. Department 
headed by anesthesiologist. Write: 
Box M-12, Journal A.A.N.A., 116 S. 
Michigan Ave., Chicago 3, II. 


WANTED: Nurse anesthetist. 300 bed 
hospital, attractive employment condi- 
tions, salary open. Reply stating age 
and experience to J. M. Schwab, M.D., 
Chief of the Department of Anesthesi- 
ology, Geisinger Memorial Hospital 
and Foss Clinic, Danville, Pa. 


ANESTHETISTS (3): Immediate 
openings available. Hospital located in 
New York City. All types of surgery 
(no obstetrics). Salary $4800 to $6000 
per year. One month vacation at end 
of each year; two weeks’ sick leave 
per year. Quarters available in residence 
($425 annually). Apply: Box M-10, 
Journal A.A.N.A. 116 S. Michigan Ave., 
Chicago 3, IIl. 

WANTED: Nurse anesthetists for 500 
bed University teaching hospital; start- 
ing salary $383 per month. Stated 
increases; vacation and holiday leave; 
cumulative sick leave. Apply: Anes- 
thesiologist in Charge, University of 
Virginia Hospital, Charlottesville, Va. 
TWO NURSE ANESTHETISTS to 
increase staff, allowing better hours. 
Good salary; pleasant working condi- 
tions; complete maintenance if desired. 
Approved general hospital west side 
Chicago. Apply: Box M-20, Journal 
A.A.N.A., 116 S. Michigan Ave., Chi- 
cago 3, IIl. 








MOVING TO PHILADELPHIA? 
Suburban general hospital, 130 beds, 
needs a nurse anesthetist in addition to 
present staff. No night OB calls. 
Write: Administrator, Chestnut Hill 
Hospital, 8835 Germantown Ave., Phil- 
adelphia 18, Pa. 


ANFESTHETISTS WANTED: Busy 
suburban hospital near Chicago. New 
nurses’ residence (apartments available 
for married anesthetists). Starting sal- 
ary $315 per month and complete main- 
tenance which is equivalent to $450. 
After sixty days $330 per month. Va- 
cation, sick leave, Blue Cross insurance 
and free life insurance. MacNeal Me- 
morial Hospital, Berwyn, IIl. 


ANESTHETIST wanted at once to in- 
crease personnel in well organized de- 
partment of anesthesiology in a 300 
bed hospital located in Wilmington, 
Delaware. Salary $350 a month, with 
meals and laundry. For details wr'te: 
Dr. Richard E. Allen, The Memorial 
Hospital, Wilmington, Del. 


WANTED: Nurse anesthetist. 100 bed 
approved general hospital; good work- 
ing conditions with maintenance if de- 
sired. Salary open. City of 10,000 pop- 
ulation. Apply to: Administrator, 
Davis Memorial Hospital, Elkins, 
W. Va. 


MOVING TO MILWAUKEE? Po- 
sition for nurse anesthetist in 350 bed 
teaching hospital with residents and 
interns. Present staff of eight nurse 
anesthetists and three medical anesthe- 
tists. Work averages 32 hours per week 
plus 24 hours additional on call. Salary 
open; month’s vacation with pay; other 
benefits. Apply to: Administrator, Mil- 
waukee Hospital, 2200 W. Kilbourn 
Ave., Milwaukee 3, Wis. 


WANTED IMMEDIATELY; Nurse 
anesthetist. Department covered by 
twelve with 7,000 anesthesias per year. 
Apply: Director of Anesthesia, Henry 
Ford Hospital, Detroit, Mich. 


NURSE ANESTHETISTS (A.A.N. 
A. members): Starting salary $365; 
automatic increases; laundry of uni- 
forms. Forty hour week. No obstet- 
rics. Liberal vacation and personnel 
policy. SUTTER HOSPITAL OF 
SACRAMENTO, CALIF. 
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Wanted Immediately! 


NURSE ANESTHETIST 


is wanted immediately for a 
completely modern, 109-bed 
general hospital in the Pacific 


Northwest. 


The A.C.S.  ap- 
proved, is operated by Gener- 
al Electric Company in Rich- 
land, Washington. Two full- 


hospital, 


time nurse anesthetists 


already are on duty. 


Salary is good, and liberal 
employee benefits include 
paid vacations and holidays, 
low-cost health and life insur- 
ance, pension plan, suggestion 
award system, plus many 
others. 


Climate is sunny and health- 
ful in Richland, a pleasant, 
modern community of 25,000 
people. 


Apply by collect wire or air 
mail letter to 


ADMINISTRATOR, 
KADLEC HOSPITAL 


Richland, Washington 











NURSE ANESTHETIST: Apply: 
Director of Anesthesiology, Abington 
Memorial Hospital, Abington, Pa. 
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WANTED: Well qualified nurse anes- 
thetist to work with clinic group. 
Salary open, based on experience; all 
types of surgery; two hospitals asso- 
ciated with group, with total capacity 
of 150 beds. Carbondale Clinic, Car- 
bondale, Ill. 

WANTED: Two nurse anesthetists 
for 240 bed hospital. Salary open. 
Partial maintenance provided. Apply: 
Administrator, Charleston General 
Hospital, Charleston, W. Va. 


IMMEDIATE OPENINGS AVAIL- 
ABLE: A.A.N.A. members, two nurse 
anesthetists needed. Obstetric anes- 
thesia in a very active department 
with 350 to 400 deliveries monthly. 
Eight hour rotating shifts. $350 a 
month beginning salary with room 
and laundry; 50 per cent of anesthesia 
fee per case for second call. Social 
Security, and very pleasant working 
conditions. Apply: Administrator, 
Good Samaritan Hospital, Dayton, 
Ohio. 

ONE NURSE ANESTHETIST: For 
125 bed general hospital. Salary open. 
Full maintenance. Apply to: Superin- 
tendent, Maine Eye and Ear Infirmary, 
Portland, Maine. 


WANTED: Nurse anesthetists for 
800 bed teaching hospital. Staff of 
three anesthesiologists, three residents, 
ten nurse anesthetists. Cash salary 
$4606.08 annually with merit rating 
increases. One month’s paid vacation, 
fifteen days’ sick leave annually which 
can accumulate to ninety days. Only 
emergency operations on Saturday. 
Please reply to: Anesthesia Depart- 
ment, Medical College of Virginia, 
Richmond 19, Va. 


NURSE ANESTHETIST: Approved 
hospital near Detroit. $450 per month. 
Overtime after forty hours per week. 
Living quarters available. Wyandotte 
General Hospital, Wyandotte, Mich. 


NURSE ANESTHETIST for 236 bed 
general hospital 30 miles from New 
York City. Live out. Salary open. State 
age, training and experience. Morris- 
town Memorial Hospital, Morristown, 
N.J. 

NURSE ANESTHETIST: With ad- 
equate experience to assume some su- 
pervisory duties in addition to admin- 
istering anesthesia. Salary open. Ap- 
ply: Chief, Anesthesia Department, 
The Mercer Hospital, Trenton, N. J. 


NURSE ANESTHETIST to super- 
vise postoperative recovery room in 
new 240 bed hospital to be opened 
October, 1953. Capable of setting up 
this service. Days only; no call; salary 
open. Write: Personnel Director, The 
Methodist Hospital, 119 W. Lewis 
Street, Fort Wayne, Ind. 


WANTED: Nurse anesthetist for 100 
bed cancer hospital, active major sur- 
gical service, congenial working con- 
ditions, excellent equipment, very little 
call, forty hour week, salary open. 
Apply: Medical Director, Ellis Fischel 
State Cancer Hospital, Columbia, Mo. 


NURSE ANESTHETIST for approv- 
ed 113 bed hospital. Good salary, vaca- 
tion, sick leave and Social Security. 
Excellent location near Chicago. Apply: 
Personnel Director, Highland Park 
Hospital, Highland Park, IIl. 


NURSE ANESTHETIST: To in- 
crease present staff of 10 nurse anes- 
thetists. A.A.N.A. membership or eligi- 
bility for membership required. Start- 
ing salary $375 per month with yearly 
increase, plus full maintenance or cash 
allowance for maintenance, as desired. 
Private room with bath and telephone 
in new women’s residence. Social Se- 
curity and private pension plan. Excel- 
lent working conditions; surgical and 
delivery suites air conditioned. 44 hour 
week. Apply: Marshall Kerry, M.D., 
Chief Anesthesia, The Reading Hospi- 
tal, Reading, Pa. aliens 
ANESTHETIST: M.D. or R.N.; male 
or female; registered; experienced. No 
night call; uniforms and laundry; $450 
beginning salary. 200 bed general hos- 
pital, For information write: Adminis- 
trator, Leila Y. Post Montgomery Hos- 
pital, Battle Creek, Mich. 





NOTICE 
To all graduates of Grace 
San Francisco Meeting 


Annual Breakfast 
Tuesday, Sept. 1, 1953 
7:30 A.M. 


Hotel California 


Time: 
Place: 
Reservations by Monday, 
August 31st: 
Contact DorotHy CASE 
or Maser E. Courtney 
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new dosage form 


for the bag 


SA<-—T .p 
|) ll Difaudid sulfate 


~~ \e" 
i} 10 cc. Multiple Dose Vial 










Each cc. contains 2 mg. (1/32 gr.) dihydromorphinone 
(Dilaudid) sulfate in sterile solution—convenient and ready 
for instant use. 


Dilaudid—a powerful analgesic—dose, 1/32 grain to 1/20 grain. 
a potent cough sedative—dose, 1/128 grain to 1/64 grain. 
an opiate, may be habit forming. 


© Dilaudid is subject to Federal narcotic regulations. 
Dilaudid”, E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. ORANGE, NEW JERSEY, U.S.A. 





Valuable additions 










to your library of 
medical 


reprints 





1. “Care of the Toxie New- 
born,” Russ, J. D.: New 
OrveANs Men. ann S. J. 101: 
292.294 (Dec.) 1948. 
a 

2. “Emergencies Encountered 
in the Neonatal Period,” 
Roberts, M. H.: J. A. M. A. 
139:439-44 (Feb. 12) 1949. 








3. “Fetal and Neonatal Mortal- 

~ he Causes and Prevention,” 
engert, W. F.: Amer. J. 

Osst. AND Gyn. 55:660-668 

(April) 1948. 


o 
These articles, which discuss the 4. “Medical Management of 
use of oxygen in medicine. are Whooping Cough in Infants,” 
available from LINDE’s oxygen Kohn, J.L. and Fischer, A. E.: 


Postcrap. MeEpb. 5:20-26 
therapy department. (Jan.) 1949, 


Linde Air Products Company 

A Division of Union Carbide and Carbon Corporation 
Oxygen Therapy Department, A 

30 East 42nd Street, New York 17, N. Y. 


Please send me a copy of each of the reprints checked. 
oon <a: wall sve 


lk 
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Union Carbide and Carbon Corporation. 





Ohio developed the first practical 
manufacture and purification of 
Cyclopropane. It meets the re- 
quirements of U.S.P. Its quality 
is constantly high and uniform. 
Cylinders are rigidly inspected, 
cleaned, reconditioned and 
sealed for protection. 


MY 


why 
anesthesiologists 
and 

anesthetists 


4” 
))))) 


"yy 


prefer <> : 
j Ohie Medical Gases 
Oxygen * Nitrous Oxide * Car- 
Ue Uf iz bon Dioxide * Cyclopropane * 
| Ethylene * Helium and mix- 


tures * Laboratory Gases and 
Ethyl Chloride . . . and Trimar 
(trichloroethylene U.S.P.) 


Dependalle Senuice 
A complete service network — 
more than 500 dealers and 31 
‘ ‘ e Cf 
branch offices — continually 


aware of your requirements 
and ready to fill your needs OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
Madison 10, Wisconsin 


‘ promptly and ALD On West Coast: Ohio Chemical Pacific Company, 
San Francisco 3 
in Canada: Ohio Chemical Canada Limited, Toronto 2 
internationally: Airco Company International, 
Available upon request — Booklet No. 243, New York 17, Y 


listing reprints on analgesia and anesthesia : ails ; 
— Medical Gases Catalog No. 2040. (Divisions or Subsidiaries of Air Reduction Company, Inc.) 





